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I. INTRODUCTION 


Kith the upcoming operational status of the Space Shuttle as a viable 
Space Transportation System, the next logical step In the evolution of 
United States Manned Space Flight capability Is the establishment of a 
space operations capability. In pursuit of such a possible goal* a con- 
ceptual anal /sis of a Space Operations Center (SOC) has been completed. 

In support cf a study contract (reference 1), the on-orbit aerodynamic 
characteristics based on free molecular flow theory have been calculated 
for a proposed SOC configuration shown In figure 1. That configuration 
consists of eight stages of buildup. The calculated free molecular flow 
aerodynamic characteristics are presented for each stage of the buildup 
process tnrough the anticipated operating range of angles of attack from 
0* to 360* and roll angles from -60* to +60*. The reference altitude Is 
490 kilometers, however, the data should be applicable to altitudes down 
to 185 kilometers. 

Calculation of the aerodynamic characteristics was accomplished 
through the use of an orbital aerodynamics computer program. The computa- 
tion method Is described with respect to the program Input requirements 
a'td the free molecular theory used. 

Each component of the SOC configuration used In the buildup process 
Is described. Details Include the use of the component. Its size and 
shape, and Its position with respect to other components for each of 
the eight stages of configuration buildup. 
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II. COMPUTATION METHOD 


The analysis presented herein was accomplished through the use 
of the orbital aerodynamics computer program described and listed In 

reference 2. 

To tnput Into the reference computer program, complex vehicles must 
be broken down Into many composite parts or subshapes which are defined 
as cones and cone frustums, cylinders, spheres, or flat platejthat are 
circular, rectangular, or right triangular In shape. Each composite 
part Is treated as a separate body, and the computer program Includes 
a shadowing logic, which checks for shadowing resulting from an elemental 
area being located on the back side (away from the flow) of the subshape 
or from another subshape lying between the elemental area and the velocity 
flow vector. Classical free molecular flow theory Is utilized In the 
program to calculate the free molecular flow force and moment coefficients 
for orbital vehicle. 

The free molecular flow regime Involves the regime of extreme rare- 
faction where the molecular mean free path Is many times that of the 
characteristic dimension of the body, which Is assumed to be Immersed In 
a gas flow of Infinite extent. A baste assumption of free molecular flow 
theory Involves molecules which Impact the body surfaces and are reemitted 
and travel large distances before colltdtng with other molecules. As a 
result, one can neglect, as far as effects on the body Itself, the effect 
of the reemitted particles on the Incident stream. Therefore, the 
Incident flow Is totally undisturbed by the presence of the body. No 
shock waves are expected to form In the vicinity of the Ludy and any 
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boundary layer trill ba vary diffuse and hava no affact on the flow trhfch 
Is Incident on the body. 

To calculate flux of momentum or energy Incident on the body surface, 
tt Is assumed that the approaching gas Is In local Maxwellian equili- 
brium. The tangential and normal momentum acconssodatlon coefficients 
characterize the transfer of energy and momentum during the particle- body 
collisions, and for the fully accommodated diffuse particle reflection 
uttllzed In this report, the accommodation coefficients are assuned to 
be unity. It Is further assumed that the body is at a uniform temperature 
equal to 0.253 incident molecule temperature. The genera! equation for the 
total force component In a particular direction of an elemental area based 
upon the physical assumptions of kinetic energy and free molecular flow 
Is then: 


dO 1 . 

* *£? 

tt - 


y (1 + erf yS) ♦ ~ — e ~T 2s2 
S »¥ 


Oj(ek + nt) ♦ (2 - <> n )YtJjTl 
52-^ i(l + erf y S) ♦ /y* (1+ erf T S ) + 37 e" y2s *! 


where 

- 249.91 m 2 


T w /T f • 0.253 
S - 4.8 

*t * } -° 

a • 1.0 
n 

k, i, t * direction cosines between the subsurface X. Y, and Z axes and 
the desired force direction 
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e, y, n • direction cosines between subsurface X, Y, and Z axes and mass 
velocity vector 

erf yS ■ the error function of yS 

Froa the ^ relationship, the normal and axial force coefficients for 
each body in each of the component directions Is found by Integrating 
over the surface of the body. Resultant drag forces are then computed by 
C Q » ces a ♦ sin a cos + * Cf sin a sin •- 

The reference computer program obtains the moment coefficients after 
the force coefficient components have been determined. The method consists 
of determining the moment contribution of each elemental area about the 
origin of the composite axis system utilized for surface Input to the 
program. That moment contribution Is the product of the force coefficient 
components and the distance of that element from the origin divided by 
the reference length. The reference length Is defined as twice the Input 
reference radius, from which the reference area Is determined. The 
aerodynamic body axis system utilized In the program Is Illustrated in 
figure 2. 

Input of the SOC configuration Into the computer program was 
accomplished through the use of 119 subsurfaces. An example of the 
typical subsurface Input requtred to define a vehicle component Is 
Illustrated In figure 3 for a habitation mod'"*. Figure 4 Illustrates 
the input required to define the various types of allowable subsurfaces. 
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III. C0NH6URATI0H DCSCRIPTIOW 

The proposed reference configuration for a Space Operations Center 
Is shorn tn figure 1 and consists of eight stages of buildup. Each stage 
Is to be carrted Into orbit by the Space Shuttle Orblter depicted 
In figure 1; however, the orblter does not constitute a part of the 
reference configuration. The configuration nodules are launched and 
assembled as stage, a' buildup tn the order as described below. 

Service Module 1 - The service nodule provides electrical power, guidance, 
attitude control, navigation, connunl cations, and an airlock and 
pressurized passageway to Interconnect all •-dules of the total configuration. 
Four peripheral berthing ports and two end docking ports are provided, as 
Illustrated In figure 5. A large solar array Is nounted on a boon to one 
side of the nodule. The boon Is configured to not rotate In pitch and 
contains a two-axis gtabal at the outboard end to provide for pointing 
the solar array toward the sun. Also nounted on the boon are radiator 
panels, omni-directional antennas, a steerable dish antenna, ana reaction 
contrcl thrusters. 

Service Module 2 - A second service nodule. Identical to the first 
service nodule. Is docked to service nodule 1 to fom a basically synnetrl- 
cal configuration as shown In figure 1. The docked service nodules conprlse 
stage two of the buildup process. 

Habitation Module 1 - The habitation nodule consists of a cylinder with a 
conical frustum on each end. As Illustrated In figure 6, the nodule 
Is 11.735 meters long and 4.267 meters in diameter. This habitation 
nodule Is attached to the top berthing port of service nodule 1 and 
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provides living accommodations and health Maintenance facilities. Such 
assembly comprises stage three of the buildup. 

Habitation Module 2 - Stage four of the buildup process consists of 
attachment of a second habitation Module to the top berthing port of 
service isodule 2. That habitation module Is Identical In external geometry 
to habitation module 1. 

Logistics Module and Transfer Tunnel - The logistics module of figure 7 
and the transfer tunnel of figure 8 are launched together and constitute 
stage five of th* buildup process. The logistics module Is attached to 
the side berthing port of service module 1 on the solar array side. 

The transfer tunnel Is attached as an Interconnect between the tops of the 
two habitation modules. A docking port Is Included at each end of the 
tunnel as backups to the primary docking ports at each end of the service 
module combination. 

KHS/Control Module and Stage Assembly System - The RHS/control module 
Is mounted, as shown In figure 1, on the +Y side berthing port of service 
module 2. That position provides Improved visibility of construction 
operations and Improved reach to the far side of the construction module 
and stage assembly system. Its external geometry Is shown In figure 9. 

Also shown In figure 1 Is the stage assembly system, which Is located on 
the berthing port directly beneath the habitation module 1 on service 
module 1. The system Is comprised of the structure attached to the berthing 
post and the planetary probe stages Illustrated In figure 10. The open 
truss structure was not simulated In this study. This assembly operation 
results In stage six of the buildup process. 


8 



Construction Hodule - Sts go seven of the buildup process consists of 
attachment of the construction nodule 11 lustre ted In figure 11. The 
nodule consists of a handling fixture and a bens builder attached to the 
docking port at the end of service nodule 2. Hare again, the open truss 
structure depleted In figure 11 was not simulated in this study. 

CTY - Installation of the orbital transfer veMtle (OTV) to the SOC Is 
the etghth and final stage of the configuration buildup process. The 
OTV, Illustrated In figure 12, Is located on the berthing port directly 
beneath the habitation nodule 2 on service nodule 2. 

For the purpose of this analysis, the SOC conponents are positioned 
as represented in figure 1. Each conponent ms defined In the previously 
described computer program by cones and cone frustuns, cylinder, spheres, 
and flat plates of circular, rectangular, and rtght- triangular shapes. 

IV. RESULTS 

In the planned operational node, the SOC will be stabilized to 
rotate In pitch about the Y, or boons, axis. For that reason, the 
aerodynamic characteristics are calculated at angles of attack from 0* 
to 360* and at roll angles of >60* to 60*. Since the first stage of 
buildup Is the service nodule 1 and results In an unsynaetrlcal configura- 
tion, the aerodynamic characteristics for that stage are calculated for 
roll angles of 0* to 360*. 

The resultant aerodynamic characteristics are presented In tables I 
through VIII and represent each of the eight stages of configuration 
buildup, as previously described. Table IX shows the aerodynamic charac- 
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terlstlcs of the solar panels alone. These data are required to correct 
the data of tables I through VIII for the requirement that the solar 
panels do not rotate In pitch with the basic SOC configuration and remain 
oriented toward the sun. The moment reference center Is defined as 
X, Y, Z » 0, 0, 0 and corresponds to the docking Interface on service 
module 1 t as Illustrated In figure 1. 

Since drag Is of primary Importance In determining orbital decay, 
figure 13 presents plots of the drag coefficient as a function of 
angle of attack with roll angle at 0*. The plot represents the total 
SOC configuration, buildup stage eight, as shown In figure 1. 

V. REFERENCES 
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0 

C D C - 

C n 

C 1 

0 . o 

u .9 *75 

- u . o o u 3 

0.0003 

0.9375 

u. lool 

-i .4* e* 

u.OftuO 

10. o 

1 . 1 3tx9 - 

- U.322 1 

-6^0354 

1.4 


■i.RW- 

6, ..Mil 

c 

* 

o 

1.6388 

0.7771 

-0.1037 

1.6076 

-0.3165 

-3.3153 

I .7052 

30.0 

?.»IW7 

1.3*51 


?,-44ft« — 

-**9594 


3.-1-298 

4<».‘ 

2 . 1 n7 8 

2 . ft /b 7 

-0.3156 

5.0104 

-l.ubbS 

-4.7 *68 

a.Bl 1 1 

50.0 

2.1 066 

2.7973 

-U.A354 


»l.ao«i. 

-*w*4*^ - 

-*»***9 * — 

feO.O 

I .8132 

3.446*7 

-0.5037 

3.9261 

-1.9112 

-3.03?0 

8.1705 

7 Q «.U 

1.3191 

3.9453 

-0.6269 

a .2 aa i — 

•2.2aiz 


9 AW 

ao.o 

0.6955 

4.2664 

-0.6631 

4.3772 

-2.480? 

-1 .2*>ia 

10. 3034 

9U.0 

•U.flOUb 

4.3*45 

-0.6489 


*2.586*- 

- 47^12^ - 



100.0 

-0.6970 

4.2762 

-0.6839 

4.3871 

-2.5703 

2.0669 

10.3021 

no,a 

. -1.3128 

3.saot 

*0^6265 

4. 147.4 

-j.aaU 

— 3^4 9*3 -- 

— S T 45ft* 

1?0.P 

-i . 7‘»'<* 

5.4315 

-0. *»<»<»? 

5.9077 

-2.1365 

4.55b8 

«. 1564 

1 30* c 

-2 .1013 

2.7959 

-0.4343 

3.S1/7 — 

-1 . 786.3 

S.l^» 



100. 0 

-2.1703 

2.083b 

-0.3155 

3.G168 

-1.37b? 

5.1077 

4.8129 

150.0 

-2.002? 

1.3833 

-0.2002 

2.8X28 — 

*0.962X1 

^51IA 

wxa 

1 b 0 . *» 

-1.6 *40 

0.7 762 

-U. 10 35 

1 .60*6 

-ft.5642 

3.ft35n 

1 .70f>3 

170.0 

-1.1255 

U.3266 

-0.0*47 

1.1 bbi. 

-U«.29!U- 

-i.Ubi2- 

a^aiUJ — ... 

150.0 

-0.9229 

-0.0004 

-0.0003 

0.9229 

-0.1001 

1 .0732 

0.0000 

190.0 

-U4 34S 

-ii.3258 

0^j0349 

t.UAXi — 

_ 0.U7AA _ 

i»02A? 

_.o^taA5 

2O0.n 

-1.6 546 

-0.774 3 

0. 1 i? 56 

1 .6029 

U. 3ft4? 

3. 5162 

-1.7057 

210.0 

*2.4)042 

• 1.36b* 

0,2uu9 

2.4**a- 

U.LX489 

-4 ,26/a 

-3.1-3U4 

220.0 

-2.1735 

-2.0819 

0.3160 

3.01»1 

1.0594 

4.7389 

-4,8110 

230. u 

- -2-1024 

-2.7911 

1^4334 

. 3.51416. — 

U4935^ _ 

M1U- 

_ .8.5517 

2 4u.< 

- 1 .9046 

- 5 . 4 3ms 

U . 54 ft ft 

3.9046 

1 . 9004 

3.9538 

lb** 

250, ft 

- i . 5 t 9 5 

-3.9451 

(1.62/5 

n . 2 ft ^ 4 

.^.20 16 

2 . 7 bfc? 

-0 . 464ft 

2h<> # M 

-'<.6957 

-4.2624 

ft .6^04 

^ . 5 7 1 ° 

2.47/2 

I .2627 

-tU.?ftbh 

270. u 

- J .4J0U4 

-4. *766 

0.6988 

4.4356 

2.54U3 

-*.4115 

•14^5*70 

280.0 

0.6^53 

-4.2646 

0.6810 

4.3731 

2.5721 

-2.0656 

-10.3003 

290.0 

i. 5094 

-3.9155 

ft . 62 30 

4.1 729 

? . 4060 

-3.4989 

-9.4473 

SOO.ii 

1.79/0 

-5.4146 

0.538 5 

5./*9|s 

2. 1 445 

-4.5569 


310. u 

2.0930 

-2.7 7 60 

u.4516 

3.49/5 

i .79*1 

- >l l i 

-6, 8484 - - ■ • 

320.0 

2.1627 

-2.0704 

0.3134 

3.0023 

1.3835 

-5.1065 

-4.8098 

330.0 

1.9950 

-1 .3734 

0.2 0 02 

2.42M 

0.46VT> 

-4.51M6 

-3.4?ft* 

*9 0. 0 

1 .6223 

-0.7645 

ft . 1 ft 5 1 

1 . / H9 / 

ft . 54 1 b 

- 5.4 554 

-1.7055 

350.(1 

1 .1264 

*0. 325/ 

U . 0 352 

1.1657 

0.50 13 

-2.0634 

—ft .6 V** 3 

360. 0 

0.937S 

-0.000 5 

(>.<>00 3 

0.93/5 

0 . 1 0 0 I 

-1 .4728 

o.oooo 
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PAGE 1$ 

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP OF POOR OUALITY 
AERODYNAMIC CHARACTERISTICS BASEO UPON FULLY ACCtm DATED, V ' T 

DIFFUSE PARnOE REFLECTION. FREE MOLECULAR FLOW 

c) ROLL ANGLE • 20* 

Ajjp • 249.91 ■* L kf ■ 17.837 m ALTITUOE • 490 la 
MOMENT REFERENCE CENTER AT X. Y. Z ■ 0, 0. 0 

“ c « 5 5 c o 5 

0.0 0.9349 -0.0002 0.0003 C .9309 0.1000 -1.4730 0.0000 



149. 8 *8.6706 3,f437 -t,2f»9 4.2014-2.3660 2.3498 9.4835 


120.0 -1.7317 3.1684 -1.02S1 3.7479 -1.9756 4.6503 7.4519 


149.8 •8.8896 1.9294 -8 f 5980 2.8978 -1.2799 5.0550 4.4185 



180.8 -0.9229 -0,0004 -0.0003 0.9229 -0.1001 1.47)2 0.8000 


200.0 -1.5775 -0.7226 0.1953 1.7375 0.2828 3.1239 -1.5805 



340.0 1.5668 -U.7188 0.1942 1.72bO 0.5581 -3.5488 -1.5806 

35A.J1 1.10X5 rQ.AQlS 0.0665 i.liaa U.291iO -2.01S4 -0.6S S 4 

360.0 0.9349 -0.0002 0.0003 0.9344 0.1000 -1.4730 0.0000 


” 13 ~ 






TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUlLt*? 

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOHeOATJO. rA r— jr* 

DIFFUSE PARTICLE REFLECTION. FREE MDLECUAR ROM ORIGINAu -■ 

OF POOR QUALiT/ 


Aref - 249 91 " l ref - 17 - 837 • 

MOMENT REFERENCE CENTER AT X, Y. Z • 0, 0, 0 


DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON 
d) ROLL ANGLE « 30* 


ALTITUDE - 490 ka 


- 10,0 
60.0 
-90,0 

100,0 

-MJL, 0 


l?o.o 

liu.u 

UO.O 

J5M 

160.0 


ALPHA 

C A 

S. 

Cy 

C D 

s. 

C n 

C t 

0.0 

0 . 933 * 

-U.0OO1 

0.0005 

0.9339 

0.0*99 

-1.47*0 

o.oooo 

10. 0 

X w at>su^ 


-0.0-940 

- 1.0960 


- -1,6196- 

-0,6949 - 

20.0 

1.4*30 

0.6*65 

-0.2704 

1.6407 


-2.0552 

1.3*30 

19,0 

-MW- 

4.4*** 

—9.5225 

2,4636 — 




40.0 

1 # *S9* 

1 .665? 

-0.8195 

2. 7(124 

-<).to*3? 

-3. *783 

rrM: — 

3.8042 

59.9 

4.0*73 


-1.3265 - 

3.1434- 



6,4560 — 

60.0 

1.6359 

2.7760 

-1.4125 

3.5115 

*1.5180 

-2.9303 

6.*0£* 


o .6?49 
— U » 0 0 Ub - 
-0.6269 

-I.IWO 

-1.627H 

-1.8921 

- 1.9613 

-1.81 59 

-1.099? 


3^11*5 
3.4215 
-3,4419 
3.4322 
-3.166J- 
2.77 10 
i.iW i 
1.6405 
4. 1-424- 
0 . b 5 0 0 


-1.7609 

-1.7017 

-1.7705 

-3.6259 

-1.409} 

-1,1274 

-0.8213 

-0,5225 

-0.27?} 


3.7594 -4. 7 4 71 

J.M956 -1.4707 

3.6*69-- -2.U466 

3.9078 -2.0S64 

-**-7-475 -4 , 94 2 0- 


■ 1 .6 1 66 


- 7 , 4 01 ? 


-0.4125 A. 0465 

3r*«6» 0,2560 

2.5027 a. 0*76 

3 . 7 0 5 1 > .3 61 5 


3.5024 -1.726? 4.5609 6.3906 

1.142-9— -— 3,4-465 -4.1 

2.7074 -1.1307 4.6307 3.6057 

?. 1916 -0 ,603 A 4-. 202? 2^022- 

1.6479 -0.5054 3.1 b59 1.3935 


170.0 -1.0677 0,2856 -0.0443 1.1027-. ,U,272 1 _ 4,9261 6.5962 

180.0 -0.9229 -0.0004 -0.0003 0.9229 -0.1001 1.4732 0.0000 

„ .3.0646 .0.2826 9.09 JO 1.0499 Q , 95 49 - ft ^a T> 


?u0 % 0 

-l .4*14 

-0.6943 

0.270? 

1 .b3«S 

0.2421 

2.0554 

-1.3*2* 



—4,64/* - 

-Ul3o<? 

9,5226 

2.49*4^- 

U-.-5414-- 

— 4,5964- 

£.-**»$- 


£20.0 

-1.961* 

-1.6867 

0.8204 

2.7 055 

0.8369 

3.8776 

-3.8017 


*JUM1 

. »X ^KA6A 


- 1,3203 


1.46U5- 

.—4 ...4 7 6 




240.0 

-1 .h?01 

-2. 7S 4j 

1.3954 


1 .5066 

2.4332 

-6 . 3* /6 


250.0 

-1.1*20 

-3.1499 

1.613‘* 

3.7260 

1.7750 

1 .6209 

-7.3*73 


260. n 


- 3 . 39 / 3 

1.7491 

3.860*) 

1 .4654 

0.43/5 

-8.03*1 


276.0 


-3*45*5 

1.7607 

i.6$55~ 

2 .04*0 

— 1,3H*69- 

-6 .-£5*4- 


260.0 

0.6168 

-3.3889 

1.7446 

3.8563 

2.0466 

-2.4944 

-8.0*0* 


290.9 

1 . 169A 

-3.H67 

1 .5965 

3.686t>- 

3 .9?28 

-3.69(35- 




300.0 

i .^ns7 

-2.7256 

l . 36 i-* 

3.446? 

1.7 ?2 3 

- *.55 39 

-8.3810 


340.0 

1.67/b 


1.1132 

3,11 16 

1 .4506 

— 4,4497 

-5***8* 

— 

320.0 

1 .**23 

-1.6699 

0.8103 

2.6776 

1.1328 

-4.8272 

-3.801* 


310.0 

1.8050 

-1 • 1221 

O.S187 

2.1787 

0*8065 

-4.2012 

-2.***^ 

... ... 

34 0.0 

1 # 4 H 7 3 

-u.642 1 ) 

0.2643 

1 .6359 

0.50/6 

-3. 1644 

-1.3*2* 


350.0 

1,05*0 

-0.2814 

0.0436 

1.0*34 

0.2726 

-1 .4253 


— 

360.0 

0.9339 

-o.uooi 

0,0003 

0.9339 

0.0999 

-1.4730 

0.0000 
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TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON 

e) ROLL ANGLE - 40* 

A REr - 249.91 a 2 L^p - 17.837 ■ ALTITUDE - 490 ka 
MOMENT REFERENCE CENTER AT X. Y, Z - 0. 0, 0 


ORIGINAL PAGE IS 
OF POOR QUALITY 


0.0 0.9339 -0.000* 0,0003 0.9339 0.0099 -1.4730 0.0000 

. -LJLJl UMAJ O-^SlU — ^,|>R^ « 4.* 7 u«t fr. 525 3 

20.0 1.5*12 t^***# -2.5238 1.1*20 

xft . A i ,t<w -Jfejp Jtjt i r i*iti>l *R ' «<.»!« -8. 1 — 1 M1 M 

40.0 1.7 7bO 1.3*23 -0.9540 2.4353 -0.&754 -3. 3226 3.0642 


*0.0 1 .*7*7 t ^f«*N;^AiUl7r; -2.3*25 5.1*42 



100.0 -0.5*50 2.7772 **i»499 . -1.05*1. ; 2.492* *.390* 


120.0 -1.4731 2.2539 -1.6382 3.1438 -1.4114 4.2694 5.0944 

1311.0 sX^US.1 4^8 S34 . -- t 1.3 22 8 £^85XX2- -1. 1- 9 *8 4^5874 4.18 75 

140.0 -1.7907 1.3953 -0.9*47 *.4573 -0.9430 4.4301 3.0*5* 


Til 


160.0 -1.3908 0.5529 -0.3247 1.5232 -0.4409 2.H9H 1.1627 

1 7 0 T 0 -1.0155 0,2520 - 0.1155 1.0065 rU.25112 UJ-996 0. 525 8- 

1*0.0 -0.9229 -0.0004 -0,0003 ««9229 -0.1001 1.4732 0.0000 


^ — ITW«i t I — 

200.0 -1.3778 

-0.5462 

0.3205 

1.5063 

0.1915 




t n AC « 

/iii ; q 


220.0 -1.78*0 -1.3000 0.0*02 


3 -1.1611 


*.*407 0.6*98 3.3211 -3.0600 


gjg 


240.6 -1.4627 -2.2341 

250.0 -1.0651 -2.5463 

260.0 -0.5591 -2.7435 

2 7-0.0 -2.787a 

280.0 0.5584 -2.7442 

200,-8 1,6577 -2. 5 *09- 

300. 6 1 ,45b 7 -2.2231 

344 .9 4.4147 -1. 8 304- 

320.0 1.7723 -1.3779 

340.0 1.3810 -0.5471 

350.0 -U 0X188- ■ 14^4 98- 

360.0 0 .9339 -0.0001 


1.6176 
1 .6658 

2.0191 


2.0209 

I .* 5 ** - 

1.6122 


3.1139 

3.3256 

3.4446 

3 . 4 55 2- 

3.446* 


3.1006 

2.84V4-- 


0.9505 


1.2075 

1.4231 

1.5763 


2.3«o0 

1.3653 

0.1165 


-5.0972 

-5.8789 

-6.3815 


1.6535 -2.4839 -6.3818 


l .4084 
tV- 


0.3212 

-8.4444 

0.0003 


2,4286 0.9439 

1.5116 0.4036 


-4.2631 -5.0863 

-4.- 57 99 -4^4 194— 

-4.4246 -3.0605 

-2.8898 -1.1611 


0.9339 


- 0.25U 4 -4. 7 964 

0.0999 -1.4730 


0.0000 
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ORIGINAL P TABLE I - SPACE OPERATIONS CENTER FIRST STA6E BUILOUP 

OF POOR QUAUi AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM 

f) ROLL ANGLE » 50* 

A ref - 249.91 m 2 L R£F - 17.837 a ALTITUDE 490 ka 


MOMENT REFERENCE CENTER AT X, 

4k 

o 

« 

o 

• 

IM 

>- 

0 




ALPHA 

C A 

5 

C Y 

C D 

c » 

C n 

C £ 

'J.O 

u.9415 

-O.OOul 

0.0002 

0.9415 

0. 1000 

-1.4725 

0.0000 

io.o 

u.va.4 j 



-*»**** 

-8. 9262-- 

. A ixlil. A 

« v “ — • — 

a . Aim 

• 1 

80,0 

1.2359 

0.4383 

-0,3428 

1.3475 

•0.1420 

•2.1468 

0.4109 

30.0 

-1,4707 

0.7391 

-0.64** 

-§•7564- 

0,303? 

_ a gQi. / 

~t ♦ j"wO 



4 0 . Cl 

1 .S637 

! .060 I 

-1 .0006 

2.1265 

-0.4965 

-2.7126 

2.2718 

50.0 

1.49 30 

1 .387* 

-W3562 


6, 7021- 

— -2*444-7 

549265 

60.0 

1.2816 

1.6893 

-1.69J1 

2.7031 

-0.8956 

•1.8380 

3.7190 

7Q„,fl 

G.SSU .. 

W9 tas 

-4 ,9455 

—2-, *77 7- 

-4,4-534- 

-0.9500 

4,2694 - 

80. 0 

o.aft5M 

2 • 05b l 

-2.0974 

2.9t61 

-1.1656 

0.1161 

4.6271 

90.0 

-O.OOoA 

2.0754 

•2.1203 

2.9581 

- -1,20.4- 

-1*2«* 

4,7342 

100.0 

-0,4839 

2.0565 

-2.0994 

2.9696 

-1.2243 

2.2996 

4.6173 

1W,« 

-0.9^96 


-1 .9504 

-2*8*14- 

1 ,1-746 — 

3,441.- 

4,2614 

120.0 

-1 .265S 

1 .6952 

-1.7007 

2.7147 

-1.0671 

5.7822 

3.7141 

130.0 

-1.5158 

1.4054 

-1.3610 

2.4766 

— -0.04.J_ 

4.0222 

-3v0268 

140.0 

-1.5740 

1.0671 

-1.0095 

2.1437 

•0.7352 

3.8613 

2.2721 


-1 ,44*8- 

*,*35* 

-0.6538 

1,7 6*3- 

A 441 

-3,3354- 

-K*4*4 

160.0 

-» .2584 

0.4440 

-0. 3504 

1.3719 

-0.3668 

2.5362 

0.9114 

170.0 

-0.9530 

0.213* 

•0.1269 

0,9796^ 

— -0,2343 

1-.64J3 

-*,**44 

180.0 

-0.9229 

-0*0004 

-0,0003 

0.9229 

-0.1001 

1.4732 

0.0000 

440,0 

-U.9501 

-a,212G 

0.*269 

0.*762l 

0,921. 3- 

-4 .5006 

-^,443? - 

20 0.0 

-1 .2908 

-0.4371 

0.3433 

1.3520 

0.1363 

2.147b 

-0.9099 

*10.0 

-4 .47.4 

-0.7315 

0.6510 

1.763* 

• 0,2471— 

- 2*%06V 

-trW7-3 t 

280.0 

-1 ,5689 

-1.0617 

1.0040 

2.1349 

0.4099 

2.7117 

•2.2676 


-4-^4884. 


1^34*2 

-2-, 4240 — 

6.*«i4— 

a aSP ? 

— 4,94*4- 

240.0 

-1 .265? 

-1 . 6 b 7 2 

1 .66 50 

2.6652 

0.6437 

1 .8456 

-3.7113 

250.0 

-*■.<>198 

-1 .6951 

1 .91 /ft 

2.6397 

l .**4^8 

0.4562 

-4.2624 

260.0 

-U.481? 

-2.0327 

2 . 06ft 6 

2.9306 

1.1 566 

-0.1071 

-4.6164 

270.0 

-0.0005 

-2.06U1 

2.09^6 

2.9310 

1.2034 

-1.2172 

-4.7237 

280.0 

0.4803 

-2.033u 

2 ^ 0688 

2.9310 

1 .2234 

-2.2977 

-4.6135 

290.0 

0.9193 

-1.8932 

\ « 9169 

2^8377 

1,14SA- 


•4. *61 4 

?oo.o 

1.2717 

-l .b732 

1 .6745 

2.6761 

1.067 5 

-3.77/0 

-3.7065 

3ia.o 

1 .4106 

-1.3799 

1.3513 

2.43U5 

- 0.9179- 

-4.014*. 

- 4 3.929* - - 

320.0 

1.5603 

-1.0551 

0.9968 

2.1220 

0.7364 

-3.8562 

-2.2681 

330.0 

1.0778 

-0,73)5 

0.6510 

1.7642 

— 0.54.8J— 

-3,5352 

.1^*34 — 

. 0 

1.2S14 

-0 .4 4 <)2 

0.346ft 

1.36 .>5 

0.3711 

-2.5364 

-0.9101 

350.0 

0.9559 

-0.2132 

0.1293 

0,9824 

0.2232 . 

-1.6434 . 



360.0 

0.9415 

-0.0001 

0.0002 

0.9415 

0.1000 

-1.4725 

0.0000 
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ORIGTJ.V. 

of roc? 


^ : TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

9 ) ROLL ANGLE • 60* 

A^p • 249.91 a 2 l Kf • 17.83? a ALTITUDE • 490 \m 
MOMENT REFERENCE CENTER AT X, Y, Z • 0, 0, 0 

C A c„ c, c 0 c, e„ 

0.0 U .94 1 0 *0.0002 0.0002 0,9410 0.1000 *1 .4726 

It A*. A _ 1 1 1 U1 


,*M97 , •1,7458 

’ii ■ - . 


40.0 1.3063 0.733b *0.9434 1,7616 *0.3204 *2.0732 


60.0 1.0564 




*1.5712 t.lOBt, -0.5821 -1.3196 


w t 

0.0000 

n 


0.6642 


1.5129 


2.4019 


■ WW M T.Tll 


tlrr 21 


80.0 
90 0 

0.3927 

1.3502 
1 1606 

-1.9157 

i»i*9172 

2.3688 -0.7567 

0.2390 
1 _ 10 / 1 

2.95*8 

1 A 1 ii 7 

100.0 

a * 46 A 

-0.3065 

A « A A * 

1.3460 

a A a 

H.5«17 

_a a Aba 

MSJt, -0.0017 

A L. A k AA_ ' - *T. A -» A A A 

1.9356 

4 % a M A A 

2.9433 


fi.1 1W9 I 


120.0 -1.0635 1.1435 -1.5871 2.2172 -0.7297 3.1094 

1*^0 — 4,4S4* *1.24 31 - 2^ 444 6 --6.4 34 3 3.2 3 9» 

140.0-1.3274 f.743? *0.9613 J.7909 -0.5293 3.1473 


160.0 -1.1079 0.3322 *0.3486 1,2011 -0.2947 2.1305 

100.0 -0.9229 -0.0004 *0,0003 0.9239 -0.1001 1.4732 



220*0 *1.2946 *0,7255 0.9350 1.7454 0.3126 2.0772 


2.4000 

i flitj 

1.5127 


0.6646 

4.3603 

0.0000 


.6636 


-1.5097 



260.0 0.3857 - 1.3310 1.0766 2.3220 0.6019 * 1.9369 

- 244 ^0 0 ,7 4 7 6 -4 .2952 4- r 3644 - 2 t 2 7 »8 0 i - > 421 2 , 6 33 0 

300.0 1.0470 -1.1247 1.5573 2.17«5 0./28? -3.1024 


•2.9400 

-2.3947 


320.0 1.3056 -0.7306 0.9422 1.7594 0.5282 -3.1402 -1.5100 

*3*^4 1.2460 * < t.5|7 4 4,5243 — \ , 4 7 88 0 , 4400 -2,7347 -1 . 05 7 8 — 

340.0 1.0856 -0.3258 0.3398 1.17o5 0.2951 -2.12/5 -0.bb37 

35U.0 — 0^6434- -0,1723 6,444* 4,9-032 0,1931 * 4. 46 7 2 -0 , 3661 

360.0 0.9410 -0.0002 0.0002 0.9410 0.1000 -1.4726 0.0000 
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ORIGINAL page « 

OF POOR QUALITY 


TABLE I - SPACE OPERATIONS CENTER FIRST STA6E BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

h) ROLL ANFLE ■ 70* 

A^p - 249.91 nr L^p ■ 17.837 m ALTITUDE • 490 kn 
MOMENT REFERENCE CENTER AT i, Y, Z - 0. 0, 0 


ALPHA 

C A 

Cn 

C Y 

c o 

c » 

C n 

C A 

0.0 

u.qaos 

-0.UO03 

o.ooo? 

0.4405 

0.1001 

-1 .4^26 

0.0000 

1<UQ 


_iuxi<uh,. 

-U43ba 

lUhAiib 

4.1M24- 

-1 *1 4 91 

n 3im 

20.0 

0.9182 

0.2225 

-0.3119 

0.9891 

•0.0361 

-1.3846 

0.404J 

30.A 

UiiOaO 

0.3*8* 

•iUSatx 

0 

-0.0976 


A 4JICI 

4 0.0 

1 ,01o6 

U.440S 

-0.7954 

1.3560 

-0.1667 

-1.4320 

U . 1 — 

0.6605 

5Q.Q 

0.9 62b_ 

-U.5S59 

-X.068& 

— 

_*0.24ia_ 


— - U0041T- -■ 

60.0 

0.8009 

0.6991 

-1.2885 

1.6912 

-0,41.0 

-0.0353 

1.2904 

7<U0 

-4U55«__ 

03X113 

-X.4335 

-.-UfaASi 

-0.3T16 

—*03203 

- U4544- 


80.0 

o.avm 

0.7499 

-1.5332 

i . / 2 1 8 

-0.4101 

0.2661 

1.5553 

93L.Q 

-U*OOQX_ 

a.isji/ 

*1.5492 

--X3XXd_ 

-*iu*uas~ 

n t 

1.5833 

100.0 

-0.2863 

0.7463 

•1.5245 

1.7119 

•0.4449 

1.4383 

1.5516 

X103> _ 

_-(U S75S 

03*31 

*X*JtI29 

-33-100 


U 9l5-1U- 


1 2 * . 0 

-0.6123 

0.6570 

-1.3116 

1 .6663 

-0.4313 

2.2/b5 

1.2969 

1 30 *Q 

-0.9764 

U.bb*8 

-l.i)bb4 

.1.55 U 

-U.4942 . 

- 2.4061. 

4^09*0 

140.0 

-1.0548 

0.4521 

-0.8276 

1.4073 

-0.3432 

2..' 528 

0.8677 

151U0 

-1.0425- 

03359 

-a»564b 

- 1.2*58- .... 


2 .0 » B « _ 

0.6441- 

160.0 

-0.9547 

0.2267 

-0.3269 

1.6264 

-0.2249 

1 .7033 

0.4440 

170.0 

-U.819b . 

0.1331 

-0,1362 


*0.1698- 

- X*2*7* 

tX+ZlM 

180.0 

-0.9229 

-0.0004 

-0.0003 

0.9229 

-0.1001 

1.4732 

0.0000 

1903- 

_-fUa09A 

-O-X320 

03 334 

0,8261 ... 

glL.0 1 57 — 

— 1.094- 

«8310X 

200.0 

-0.9390 

-0.2230 

o . 3 ; * r < 

1.0107 

0.0323 

1 . 3509 

-0.44 32 

n a 3~- 

*1.4200 - 

-O.iluu 

0,5492 

• 4.1'iZtt 

--U.U9i._- 

1 .4672- 


220.0 

-1.0166 

-0.4370 

0.7932 

1.3539 

0.1632 

1.4336 

-0.8654 

23(UD_. 

-jEil.9492- 


1^0441 

X3049 


l ,.224*— 

( AQA7 

240.0 

-0.76/ 1 

-0.6379 

1 .2557 

l . 6 o m a 

0.3061 

0 .0« 35 

- 1 .294 3 

250.0 

-0.SS98 

-0.7047 

1.4157 

l .6660 

0 . 36b 1 

0.3321 

-1.4552 

260.0 

-<’.?A24 

-0.730? 

1.4706 

1 .6561 

0 . 4 022 

-0.2409 

-1.5522 

27iUfr 

•U .0002 

-0.75U8 

1.5232 

1.6861 

0.43 IH 

-0.8576 

~ -4 ,5833 

280.0 

0.2868 

-0.7413 

1.5030 

1 .6903 

0.4470 

-1 .4391 

-1.5505 

290.0 

0.S647 

-0.7115 

1.4393 

1 .6927 

0.44*8 

— 1 .9418 

1 .8^43 

300.0 

0.7936 

-0.6428 

1.27/1 

1.6265 

0 . ? 9 4 

-2.2001 

-1.2940 

3i Q.4 

-0.9SU6 

-U.5499 

1,0569 

1.51*4 

O.XW4 

-2,3*94 


320,0 

1.0435 

-0.4460 

0,8156 

1.3901 

0.3440 

-2.3286 

-0.8656 

J30-.0 

1 »-0?0 1 

•U,3?H8 

0.5489 

1.1975 

V.2853 

—2.0751 

-0.6416 

34 0.0 

0.0316 

- U . 2 2 2 ^ 

o . 3 1 b2 

1 .0032 

0.2245 

-1.6997 

-0.443' 

350,0 

0 .6226 

-0.1331 

0.1357 

0.6401 

0,UU6 

—1.2664 

-0.27VO 

360.0 

0.9405 

-0.0003 

O.OOo? 

0.9405 

0. 1 001 

-1.4726 

0.0000 


18 




TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOftODATED, OF POOR r >4* p . 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOW 


A M 

*REF 

249.91 a 2 

l ref - 17 

MOMENT REFERENCE CENTER AT X, Y 

ALPHA C A C, 

0 w u 

u . vi 17 S 

- 0 . l> 0 0 3 

10. Q 

U .5*083 

u,o iuiQ 

20.0 

0.8691 

- 0.0001 

30.0 

0*8108 

-a.ooo* 

< 10.0 

‘ .7212 

-0.U0O4 

* 0.0 

0.609* 

•0.0000 

60.0 

0.4562 

- 0.0011 

70.0 

0 .297 8 

-0.0012 

6 0.0 

0.11*9 

- 0 . u 0 ! * 

40. u 

-U.OOUb 

-O.UQutt 

100.0 

•0.1 350 

-0.0004 

U0.0-- 

*0^QS5 

•a . 0002 

130.0 

-0.4627 

O.OOul 

liu.U 

-O.fci/G 

O.iiOu l 

140.0 

-0.7366 

0.0007 


-0.3416 

0.6003 

160.9 

-U.ftftft* 

0 . 0 on 3 

l 7 Q.O 

-U.91GC 

O.OCUl 

180.0 

-0.9229 

-0.0004 

t90.8 - 

0.4968 

-U.uOGl 

300. u 

-0.8710 

0.0004 

210.4J 

- -0.6101 

- 0.0002 

220.0 

-0.7027 

-0.0003 


- -0.61 S4 . 

0.0001 

340.0 

-0.44*0 

0.0001 

3*0.0 

- 0 .306 1 

— 0 . 0 0 0 1 

3 b 0.0 

-0.1498 

- 0 . 0 0 u 1 

270. u 

-0.0006 

-0.0006 

280.0 

0.1508 

-O.0006 

290.0 

0.3118 

-0 . 000 * 

100.0 

0 .46X8 

U.OOol 

310.6 

0.6096 

-0.000! 

120.0 

0.747ft 

-0.0003 

510.0 

0.421 1 

O.OOOl 

<40.0 

0. ft 7^6 

0 . 0 6 0 4 

5*4.0 

0 .9049 

-0 » OOo* 

560.0 

0.037* 

-0.0003 


j) ROLL ANGLE - 90* 


.837 ■ 

ALTITUDE • 

490 ta 

, z - 0 . 0. 

0 


* 

C D 

C m 

0.0005 

0.9375 

0. 1001 


4*9221- 

u.U9bfe 

•0.3133 
-q ^465 1 

8.9238 
— 0,9114 

0.0*98 
0 0793 




-0.5999 

0.9361 

0.067? 

•0 . Z 1 57 

8,94.01 - 

4. 0515 - 

-0.7777 

0.9016 

0.0354 

-a.ao43 

8*8 576- 

0.8228 

-0. j4u9 

0.6512 

0.0068 

-0 .64 7 0 

U.6U/6 

o.iioua — 

-0.7544 

0.7664 

-0.0072 

•0.8230 

_.C^8718- 

bb8_U225 

- 0 .786* 

0.912*- 

-0 . 0 3o9 

•0.7261 

0,9526 

-*0,0528 

-0.6126 

0.9582 

-0.0678 

•0.4839 

4,9706 

- ^*4.0816. 

-0.3217 

0.94*0 

-0.0917 

-0.160* 

0.9241 

-U .0966 

-0.0003 

0.9229 

-0.10C1 

o.:5b9 

6,9104 

-*0.0978_- 

0.31 38 

0 . 9 2*8 

-0.09U* 

0.4660 

0.9360 

— -0.0606- 

0.5806 

0.9115 

-J.U672 

0.7113 

,4.5404 

*4.0512 

0.7410 

0.6642 

-0.03*6 

U .609* 

0 . <56*4 

-0 . 022 3 

0.8111 

0.6248 

-o.u n ^ 

0.6669 

0.6669 

v.oooo 

0.6219 

0.835b 

0.0091 

0.6354 

0.8916 

-0.0230 

. 7 96 0 

0.9237 

0.0173 

,714/ 

0.9394 

V.0526 

0.6189 

0.9706 

0.0663 

0.4691 

0.94^6 

- 0.0609 

0.31*«» 

0.92/9 

0.0907 

0. !*8i 

0.9186 

0.096* 

0.0003 

0.9375 

0.1001 


C n 

5 

-l .*ld* 

0.0000 

-1 .3S»tt- 

-0,0159 

-l.mi 

_ ft flOlt 

•0.0306 

A A A » 

-—-II . • — 9^ 

-0.7599 

-0.0522 

-0*5*57 -4,0562 

-0.2636 

-0.0540 

•0.4)230- ~ 

-■41.0523 

0.142? 

-0.0386 

0 1503 

-0 0 3 * * . . . 

0.5*25 

-0.0377 

•8 1147 

1 .009 4 

-0.05/7 

l .diita- 

-C.U&79 

1.4liO 

-0,0529 

4^*4 

-Q 



-0.0313 

1-SJU7— 

*0.4164 

1.4732 

0.0000 

V_S5&A - 

- 6,8452 

1.1 

0.0310 


-0,0434- • 

0.7659 

0.0523 

t. till a 

Q w ... 

0.2767 

0 .u**o 

0.0291 

0.0536 

-0.19*1 

0 . 0 5 0 4 

-0 » 446-4 

«,O%O0 

-0.64*8 

0.0411 

-0 .8469 

0.0547 

-1 .o95o 

0.0582 

-1 .-2 7oO 

0*4576 

-1 .4125 

0.0530 

-1 .4974 

0.04 36 

- 1 . * 39ft 

0.0309 

-1 *533? 

6*61to3 

-1 .472ft 

0.0000 
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ORIGINAL FAC.i 13 

TABLE I - SPACE OPERATIONS CENTER FIRST STA6E BUILDUP OF POOR QUALITY 
AERODYNAMIC CHARACTE I ST ICS BASED UPON FULLY ACCOMODATED, 

DIFFUSE PARTICLE REFLECTION. FRK MOLECULAR FLON 

k) ROLL ANCLE - TOO* 

A^p - 249.91 . 2 L ttF - 17.837 . ALTITUDE • 490 

moment reference center AT X, Y, Z • 0, 0, 0 


LPHA c * Cjj Cy C Q C. C n C t 

0.0 0.9575 -0.0003 0.0003 0.9375 0.1001 -1.4720 0.0000 



40.0 0.7614 -0.2163 -0.6233 1.0020 0.1943 -0.0435 -0.5044 

3U..Q (1.6650 all. 2 5b 7. rO.I4H 0.2630 -0.6 5 4 8 ■0,5004 

60.0 0.5506 -0.205S -0.0235 {.I 0.2645 -0.3464 -0.6540 


L f T I IfliHIW r l 


0.1050 -0.3001 -1.0005 1.0615 0.1704 0.2202 -0.6835 





100.0 -0.1044 -0.3005 ?I,»U4 1.0?5f 0.1650 0.0642 -6.7012 


120.0 -0.5510 -0.2860 -0.4261 1.1064 0.119-- 

130.0 -U r fc07 7 =11.2552 sSUli&S 1. 07ft b 0 . 0 0 74 . 

140.0 -0,7774 -0.2175 -0.6X02 1.0230 0.0532 


1.3414 -0.6564 

1.5237 -0.5060 


lt>0.0 -0.0023 

. I I tL.0 = 0 . 1 5 4 -1 

100.0 - 0.9224 

140.0 -0.7020- 

200.0 -0.7440 

? 1 Q . 0 .11.61155.. 

220.0 - 0.7660 


-0.0023 -0.1340 -0.2661 

-0. 7S43 _., -R.Q43L =Q.liU- 

•0.9224 -0.0004 -0.0003 


0.8560 -0 .0090 


> 0.7660 


6 . 1)940 

0.1340 

- 0 . 1/53 

0.2176 


0,9224 


IL. 1274 1 

.2625 ( 

. 0.6555 1 

0.6267 


0.8442 


•0,1001 


-0.1624 


1.0112 -0.1935 


1.2967 -0.3226 


1.4732 0.4000 


0.4934 0.3217 


0.6430 0.3039 


250.0 


-0.5434 

-0.3813 


2b0.C -0.1808 


200.0 0.1901 


300.0 0.5618 

320.0 0.7930 


340.0 0.7976 


0.2832 
0 . 30b 7 
0.3066 


0.3149 
-0.31 16 

0.2840 

-U-.2SO0 

0.2207 


0.1 349 
-6.4)956 
-0.0003 


0.9034 

1.0103 

1.0037 


0.3112 - 1.015X 


1.0362 

1.035* 

0.9426 

- 6.6075 

0.6476 

-0.4507- 

0.2826 

-5.4346- 

0.0003 


1 .0647 
1.1191 


1.1263 


-0.2027 
-0. 1964 


■0.1207 


4.6646 -6 . 00 61 - 


1.0421 


0.8527 

- 6 . 7264 - 

0.9375 


0.404 1 
0.0881 


1.057b -0.1841 -0.2145 


1.0937 -0.1670 -0.0725 


■1.3441 


•0.0551 -1.5252 


0.6537 
0 ,69b 7 
0.7072 

-6.7036 

0.7072 

0 , 7-045 

0.6545 

— 0 , 5 * 67 - 

0.5044 


1 .— 44 4 0,4430 


O.o0o2 -1.2952 


0.1001 -1.4720 


0. 3214 

11 3151 1 

W • C 99 9 

0.0000 


r 


P AGu IS 


TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOM 

1) ROLL ANGLE - 110* 


Aref- 

249.91 ■ 2 

Lr£F - 17.837 ■ 

ALTITUDE • 

490 1 m 



NOKNT REFERENCE CENTER AT X. Y. 

z • 0. 0, 

0 




ALPHA 

C A 

5 

°Y 

C 0 

C . 

C n 

C t 

0*0 

»/.4T49 

-0.0002 

0.0003 

0.9349 

0.1000 

-1 .4/30 

O.OOUO 

iU.tt 

(U&15A 

-U. -132A . 

-=4*13*2 

_ 4.4320 

.-0*1690 — 

— *i-*l-i95- 

— *a*3062 

20.0 

0.9321 

•0.2230 

•0*3166 

1.0030 

0.2239 

-1.3511 

-0*5047 

30*0 

1*0213 

-0* 3306 

*8^5507 

8. 1 997 

0.2845 

•1 *466 i 

-0.7406 

40.0 

1 .0*64 

-0.404b 

-0.8104 

1.301 1 

0.3437 

-l .4 <J/8 

-0.9977 

so.o 

- -U-.96U1 

-U*551b 

-1.Q649 

- 1.5202 

0.3902 

»1.2<I6? 

-1.2429 

60.0 

0.T702 

-0.6207 

-1.2526 

1.5946 

0.4|48 

-0.0227 

-1*9410 

o 

• 

o 

0.55«5 

-It. 6949 .. 

-1-4130 

1.6607 

0.4335 

•0.3180 

-1.6028 

eo.o 


-0. 7 3t> 1 

-1.5077 

1 .6*31 

0.4403 

0.2 h09 

-1.7153 


_.=u.4H>US- 

-u* 1 afl2 

-U5237 

1 .<>864 

0.4273- 

u.ebbo 

-1.7529 

100*0 

•0.2064 

-0.7390 

-1.5116 

1.6975 

0.4Q99 

1 .4366 

-1.7124 

110*0 

•0*5601 

-0*7149 

•dU536 

L.7076 

0.37 08 - 

- 1.9407 

•1.6403 

120.0 

-0.8018 

-0.6497 

-1.293* 

l.Mb? 

0.3125 

2.2757 

-1 .4770 

130*0 

-0.9630 

-U*hbbiJ 

-1.U727 

1.53/3 

0.2416 

2.404b 

-1.2527 

140*0 

-1.0415 

-0.4466 

-0.8176 

1*3896 

0.1669 

2.3301 

-0.9986 

lSG^O 

-1.03S1 

-4.3337 

-0.5607 

1.2169 

0 .0954 

2.0774 

-0.7418 

IbO .0 

-0.9440 

-0.2239 

-0.*?1 7 

1 . <* 1 1»7 

0 .u3il 

1 . 7"24 

-0.5057 

l/O.o 

-0.81V7 

-0.1332 

-0.1364 

0.0574 

-0.0156 

1.2071 

-0.3086 

160.0 

- 0.9229 

-0.0004 

-0.0003 

0.9229 

-0. 1001 

1.4732 

Q . 0000 

190.0 

-0.8070 

0.1310 

0.1330 

0.8243 

-Q.1687 

1.1399 

Q.3063 

200.0 

—0.9425 

n.r^bb 

u.320* 

1.0152 

-U .2? 34 

1 . Jbti* 

0.5006 

210.0 

-1.029b 

0.3336 

a. 5566 

1.2102 

-U.2824 

1.4bbb 

C . 7 * *6 

220*0 

-1.0423 

0.4*67 

0.617b 

1.3905 

-0.342! 

1.4264 

0.9^68 

230.0 

-0*9533 

4*5509 — 

1.0590 

1.5193 

-0.3879 

1.2049 

1.2427 

240.C 

-0.767b 

0.6322 

1.2411 

1 .5*lc 

•0.414a 

0.bl99 

1.4472 

25<».0 

-0.5490 

ij . 7 1; 4 (i 

1.4194 

1.6674 

- (.» . 4 3 4 Q 

0 . 30o 3 

1 .6122 

260.0 

- 0 . ? M 1 0 

0.7 36 * 

1 .4924 

1 .*774 

-0.4302 

-0 ,2b49 

1 .7Vb* 

270.0 

0.00U3 

0./620 

U5325 

i.69/2 

• 0 .<*305 

-0.ttbb9 

1.7513 

200.0 

0.2877 

0.7402 

1.5252 

1.7130 

-0.41 40 

-1 .*3h5 

1.7184 

200.0 

•>.5714 

0.7200 

1.4623 

1.7181 

-0.3741 

-1 .939? 

1.6*/! 

*00.0 

<>.R1 15 

0.6549 

1.3071 

1 .6635 

-0.3154 

-2.27b« 

1.47*9 

310*0 

0.97«5 

0,1.616 

1*0665 

1.5562 

-0.2452 

-2.40/7 

1.2496 

320.0 

1.0521 

0.4*98 

0.6224 

1.4016 

-0.1699 

-2.3297 

0.9957 

330.0 

1 .4309 

0.34*3 

0*5546 

1.2105 

-0.0964 

-2.0734 

0.7392 

*40.0 

0.4415 

0.2258 

0.5141 

1.0157 

-U.O*l»S 

-1 ,b4nf, 

0.5041 

350.0 

0.8112 

0.13*7 

U.1S67 

0.6408 

0.01 25 

-1 .2000 

0.3081 

360. 0 

0.9349 

-0.000? 

0.0003 

0.9349 

(J.lOoO 

-1.4730 

0.0000 
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?«P.o -i.ni27 1 . 1 o a i 

250.0 -u.7425 1.25/2 

2b0.0 -u.38ol 1.3397 

— 27-Q.o a.aaue -U-Stua. 

260.0 0.3006 1.3513 

290.0 , 0.750? 1 .2663- 

300.0 1.0613 1 . 1 36 7 

-110.0 1.2502 0^9552- 

320.0 1.3270 «| f79*2 


3ao.o l.ioso 
350. Q 0.0900 


0 . 74*2 

M2B 

0.5320 


1 .51b0 
1 .7635 
1 .6912 
-1.9252 

1.9126 

-Um 

1.5790 

6.9560 

0.3956 


2.1214 -0./036 1.3006 2.5605 

2.2796 -0./728 0.5954 2.9359 

2.3396 -0.O0U1 -0.2346 3.1674 

2.3471 -0.70/1 *1.0996. 3.2333 

2.3643 * 0.7604 * 1.9445 3.1666 

2.2694 * 0.6072 — * 2 . 6225 - 2.9344 

2.2079 -0.5630 -3.1068 2.6064 

2.0303 .0.4572 *1.2002 2.1550 

1.7664 * 6.3225 * 3.1452 1.6550 


1.6550 


1.19«1 -0.08/2 -2.1260 0.7260 


0.1363 - - 0.9209 


360.0 0.9339 - 0.6001 0.6661 0.9339 


U.OO60 *1.461-9. 0^347 6 

0.0999 * 1.4730 0.0000 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOW 

, n) ROLL ANGLE - 130* 

A^p • 249.91 m Z L^p - 17.837 ■ ALTITUDE • 490 ta 

MOMENT REFERENCE CENTER AT X. V. Z - 0, 0. 0 


ALPHA 

C A 

5 

5 

C D 

c . 

C n 

c t 

0.0 

0.9339 

-0.0001 

0.0003 

0.9339 

0.0949 

-1.4/30 

U .0000 

10.0 

0.9530 

—9^213*-- 

-9^0290 

-9*9799 

».«*9 

—1 *0999 

—0*0690 

20.0 

1.2531 

-0.0007 

-0*3079 

1.3656 

0.5700 

-2.1056 

-0.9713 

30.0 

1.0755 

^0.7309 

-9*4590 

1*7629- - 

♦,S477 

-2**9S5 

-1.6020 

40.0 

1.5654 

-1.05*4 

-1.0021 

2.1299 

0.7J77 

-2.7100 

-2.0195 

so.o 

1.0907 

-1.3717 

-1*3451 

2.4165 

<►.9099 

-2*00^5 

-3.2019 

60.0 

1.2663 

-1.6666 

-1.6696 

2.66*5 

1.0019 

-1.6359 

-3.9262 

70.0 

0.9246 

-1.9017 

-1.9300 

2.9502 

1 .XW 

.0.9001 

-0.5059 

60.0 

0.4037 

-2.0445 

-2.0*79 

2.9532 

X.iibZ 

0.1163 

-4.6*19 

4 

O 

• 

o 

• U .0006 

-2.0650 

-2.1106 

2.9000 

1.^090 

1.2209 

-4.9676 

100.0 

-0.0*76 

-2.055* 

-2.1025 

2.9721 

1.1600 

2.3117 

-4.9*37 

110.0 

-0.9202 

— 1 • 9069 

-1 .9009 

2.667* 

1 . 0 * 0 ! 

3.1*63 

-0,5973 

120.0 

-1.2*4* 

-1 . 6 9 U 2 

-1 .6973 

2.7093 

0.091? 

3 . 7 Vo 1 

-3.9463 

130.0 

-1.5050 

-1.3939 

-1.3690 

2.0571 

0.0971 

4.0207 

-3.2192 

100.0 

•1.5701 

-1.0650 

-1.0101 

2.1032 

0.9925 

3.0609 

-2.0219 

150.0 

-1.0927 

-0.7345 

-0.6559 

1.7710 

0.299? 

3.336? 

-1 .6000 

160.0 

-1.2507 

-0.440 1 

-0.346ft 

1.3635 

0.1377 

2.536* 

-0.9722 

170.0 

-0.9591 

-0.2139 

-0.1297 

0.9*57 

0.0215 

1.6437 

-0.47O0 

100.0 

-9.9229 

-0.0000 

-0.0003 

0.9229 

-0.1001 

1.0732 

0.0000 

190.0 

—0.9959 

0.2120 

0.1273 

0.9720 

-0.2257 

l .5007 

0^4695 

200.0 

-1 .?4*6 

0.4414 

0 . 3465 

1.3612 

-j.3t.0O 

2.146ft 

0.9712 

21C.0 

-1.0753 

-0.7330 

0.9514 

1.7627 

•0.0459 

2.59*1 

1*6419 

220.0 

-1.5677 

1.0627 

1.0050 

2.130* 

-0.7340 

2. / 106 

2.016* 

230.0 

-1.0900 

-US12- 

1^3512 

2.0269 

.0.9007 

2.4372 

3.1095 

2«0. 0 

-1.2579 

1.6634 

1 .661 1 

2. *569 

-1 . 0Sb9 

l .*364 

3.9260 

250.0 

-0.9243 

1 .9075 

1 .9350 

2 .*6 1 2 

-1.1713 

U . W 4 6 7 

4.5072 

260.0 

•0 .4*45 

2. 0500 

2.0929 

2.9607 

- 1 ,??bo 

-U. 1 l/? 

4.8767 

270.0 

-0.0004 

2.07 15 

2.1 1 5* 

2.9524 

-l.?O70 

-1.2222 

4.9*46 

200.0 

0.4*66 

2.05*2 

2.1040 

2.9746 

-1.1090 

-2.3094 

4.8774 

290.0 

0.931* 

1 .91*2 

1.9462 

2.6 7 96 

-1.0500 

-3.1*60 

4.5003 

300.0 

1.2*13 

1.6*70 

1 .7025 

2.719ft 

-11.097? 

-3.7*15 

3.939/ 

310.0 

1.5126 

1.399* 

1^3747 

2.46*2- 

-0.7033 

-a . 0216 

3.2136 

320.0 

1.5611 

1.0570 

0.9972 

2.1237 

-0.4970 

-3.0564 

2.0162 

330.0 

1.07*9 

0.7332 

0.6504 

1.7655 

-0.5339 

-3.3334 

1 .6005 

390 0 

1 .260* 

0.4045 

0.349ft 

1 .374 1 

-0.143? 

-2 . 5 3 mi 

0 . 9 7 u 6 

350.0 

0.9600 

0.2157 

0 . 12*2 

1 j . 9 * b 7 

-0.02b? 

-1 .6429 

U.4692 

360.0 

0.9339 

-0.0001 

0.0003 

0.9339 

0 ,0999 

-1.4730 

0. OOuO 
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TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILOUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE IE FLECTION. HEE MOLECULAR FUN 

o) ROLL ANGLE • 140* 

17.831 ■ ALTITUDE • 4R0 la 


ORIGINAL PAGE IS 
OF POOR QUALITY 




^ .3807 

5.3163 

-1.5756 

1 ,3S5fc 

6.1246 

-1.6631 


6.6405 



J9W 

-1.^925 

-2.4948 

6.6413 


-*,W» 

*.1216 

-1 .* 21 * 

-4 

5.3165 


- -4»WU4- 

4*3044 

-0.4790 

•4.4290 

3.201? 

^.41*4 


2. 43M 

-0.1959 

“e , .89<)9 

1.2161 

*4,0440 

^.794* 

4*5472 

O.lOUO 

•1 .4725 

0.0000 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


TABLE I - SPACE OPERATIONS CENTER FIRST STA6E BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FION 

p) ROLL ANGLE - 150* 

A^p • 249.91 m 2 L^p - 17.837 ■ ALTITUDE - 490 la 
MDCCNT REFERENCE CENTER AT X. Y, Z - 0. 0. 0 


ALPHA 

' C A 

Sc 

5 

C D 

S. 

C n 

C 1 

0.0 

0.9410 

-0,0002 

0.0002 

0.9410 

0.1000 

-1.4/26 

U.OOtU) 

10.0 

1-OtUU 

*0.2823 

_=O.09i»Z 

-1*419*6-- 

. UUUJ- 

-*4.4198 

*41*6467 

20.0 

1.4013 

-0.641! 

•0.2685 

I *4277 

0.5880 

•2.8557 

•1.4585 

30.0 

1.0020 

•1.1213- 

*0.5179 

^2*1*56- 

0.8065 

— -1.5944 

•2*rS6lA 

40.0 

1.937* 

-1.6674 

-0.6093 

2.6725 

1.1328 

-3.8803 

-3.9?32 

50.0 

1 .8764 . 

•42.2269 

-1.1136 

i.im* 

1.4536 

-3.6501 

•*.3123 

© 

• 

o 

4» 

1.6151 

-2.7409 

-1.3921 

3*4660 

1.7337 

•2.9354 

•6.5911 

70.0 

1.1790 

-3.1420 

..-1.0105 

-3*7166 _ 

1.9389 

•1.4204 

•1*6143 

80. 0 

0.6194 

-3.3926 

-1.7402 

3.8617 

2.0490 

-0.4364 

-8.2722 

90.0 

*31.0004 -- 


-U.27 7S 

3 *b7 / 1 

2.UA0U 

1.04/3 

•8*8665 

100.0 

-0.6204 

-3.3939 

-1.7482 

3.6630 

1.965? 

2.4974 

-8. 27*7 

110.0 

•1.1811 

-3.140? ... 

*1^0139 

-3* 7243 — 

1.7763 

3.71/3 

•7 *6X6 7 

120.0 

-1 .6187 

-2.7483 

-1.3953 

3.4747 

1 .5065 

4.5724 

-6.5933 

130.0 

-1.8830 

-2^23/7 

-1.1176 

3*1230 

1.1796 

4.9585 

-5.3145 

140.0 

-1.9523 

-1.6792 

•0.8167 

2.6927 

0.6350 

4.6294 

-3.9250 

150.0 

-1.6073 

-1^1245 

-CUS398 

-2*1620 

0.5188 

4.2013 

-2 *.5829 

lbO.O 

-1 .4947 

-0.6462 

-0.2716 

1 .6 424 

0.2427 

3.1856 

-1 .43*6 

170.0 

-1.0665 

-0.2638 

-0.0947 

1*1012 _ 

0.0544 

1.9259 

-0*6164 

100.0 

-0.9229 

-0.0004 

-0.0003 

0*9229 

•0.1001 

1.4732 

0.0000 

190.0 

•1.0636 

0.2652 

0.0935 

1*0965 

-0.2716 

1.8207 

0*6159 

200.0 

-1.5003 

0 .6607 

0.2725 

1 .6a9<> 

-0.5051 

2.6553 

1 . 4 3o 1 

210.0 

-1.8155 

1.132b 

- 0.5221 

2*1932 

-0.8017 

3.5983 

2*5601 

220.0 

-1.9598 

1.669b 

0.8205 

2*7055 

-1.1300 

3.6778 

3.9209 

230*0 

-1.9G12 

2*2624 

1.1319 

3*1565 

-1.4533 

3.6462 

5*3089 

240.0 

-1 .6361 

2.7849 

1.4166 

3.5211 

-1.7559 

2.9262 

6.5642 

250.0 

-1.1949 

3.187^ 

1 .635** 

3.7715 

-i .9436 

1 .6 J5b 

7 .61*65 

260.0 

-0.6279 

3.4*77 

1.7 72 7 

3.91 38 

-2.0565 

0.4319 

6.2616 

270.0 

-0 .8005 

3.48U5 

1.7926 

3 * 9 1 ub 

-2 . U49 1 

•1.05u3 

6.4745 

260.0 

0.6287 

3.4413 

1.7761 

3.9187 

-1.9802 

-2.5035 

0.2651 

290.0 

1.1986 

3.1923 

1.6390 

3.7778 

-1 . 7925 

-3.7229 

7.6066 

3CQ.0 

1 .6433 

2.7873 

1 .41 05 

3.S263 

-1.521b 

-4.5/ lb 

6.5651 

310.0 

1.9063 

2.2656 

1.1344 

3.1643 

-1.1936 

-4.9617 

5.4079 

320.0 

1.9704 

1 .6940 

0.8239 

2.717! 

-0.8466 

-4.8308 

3.9202 

330.0 

1.8199 

1.4 324 

0.5227 

2*1971 

-0.5194 

•4.2006 

2.5792 

340.0 

1.5026 

0.6497 

0.2725 

i .osie 

-0.2401 

-3.1647 

1 .4575 

350.0 

1.0609 

U .2635 

0.0935 

1 .1)955 

-U.U552 

-1.9251 

U.6155 

360.0 

0.9410 

-0.0U02 

0.0002 

0.9410 

0.1000 

-1.4726 

0.0000 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


TABLE I - SPACE OPERATIONS OUTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASES UPON FULLY ACCOMMODATED, 

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

q) ROLL ANGLE - 160* 

A^p - 2*9.91 m 2 L kf • 17.837 ■ ALTITUDE 490 tai 

MOMENT REFERENCE CENTER AT X, Y, Z - 0, 0, 0 

ALPHA C A <V Ob C. C„ C* 

0.0 0.9405 >0.0003 0.0002 0.0*05 0.1001 -1.472^ 0.0000 

»-o»o i. i oAi — — -t,»**o-~ ** , 660* - 

20.0 1.5020 4,iW *3,12*2 *1,0130 

*0.* - 4 . 0 13 3 — -ilrOWO 0.»0<y ' - 3 , 90 6 6 *2 . 0 300 

40.0 2.0700 -1.9131 -0.5937 2.0779 1.2052 -4.3592 -4.4947 

- — WLrO 2»6**6 -0.0144 > ^ ** 0.^ t. fc O O * -MHO ^,*144 

00.0 1.7253 -i,l030 *1.0173 Ijf 200 % 1.90*0' *3. *002 -7.5900 

00.0 0.6047 -3.9110 -1.2012 4.1662 2.363* -0.0310 -9.5663 

S6.6 -O^OOM -*,00 70 *4^342® 4 .2 15* 2.5446 OW-70* -9,02 5 2 

100.0 -0.6675 -3.9202 -1.20*0 4.1701 2.270G 2.3*03 -9.5009 

1 10^* — _mU26M -1 .62*2 -MW 6.6 12 * MW K4*44 *0^446 

120.0 -1.7319 -3.1508 -1.0223 3.7394 1.7,50 4.6642 -7.6043 

4i0^> -2 . 0194 -2,» 7 o3 -0 . 04*3- - ^3607 4-^3093- 6,4364- -6,4>*2~ 

1*0.0 *2.0706 *1.9130 -0.5939 2.2700 0.9607 S.05*5 *4.4966 

150 .2 *1 , < a*.| ^4U5 *6.3765 MW 0.561* 4.4312 -2.9302 

160.0 -1.5011 -0.7242 -0.1964 1.7415 0.2834 3.3490 -1.6140 

... UM -1.4.002 =(Ui09O -0.0672 1.1*60 0.0*12— 2*6150 *©.**9* 


l«0.« 

-0.9229 

-0.0004 

•••0063 

0.0220 

•0.1001 

1.4732 

0.0000 


• 1 

A r 1A«> 


\\ }4S 


| ^3(17 


200.0 

-1.5765 

0.7257 

0.1956 

1.7375 

-0.5557 

3.1240 

1 .6131 

-240.0 



6*3466- 

2.340* 

-0.0992 





220.0 

-2.0003 

1,9203 

0.59*6 

2.6842 

-1.2702 

*.3509 

4.4931 

Mft ( A 


I. «lkl 

A AfAA 

t u^l 

-y kfif 


4 w } 05y 

240.0 

•1.7421 

3.1633 

1.0309 

3.7669 

-1.9055 

3.4574 

7.5967 

aso.o 

-1.2714 

i.bSia 

1.1919 

4.0421 

-2.2309 

2.29*4 

6 .7930 

260.0 

-0.6707 

3.9443 

1.2934 

4.2022 

-2.3691 

0.0298 

9.5603 

270.0 

-0.0005 

6^0209 - 

U3124 

4*2209 

--*2*4160 

-0.7753 

9*61*2 

260.0 

0.6692 

3.1374 

1.2000 

4.1046 

•2.2033 

-2.3485 

0.5621 


290.0 1.2749 3.6SSS 1.1*20 4^0*76 ,2-. 0*92 -3**9** 2.7919 - 


300.0 

1 .7502 

3.1914 

1.0343 

3.7705 

-1 . 7 596 

-4.6668 

7.598? 

310.0 .. 

_2.031U . 

- 2^W2ii 

0^2X2 



-1.3029 - - 


6.1092 

320.0 

2.0036 

1.920* 

0.5902 

2.9001 

-0.9006 

-5.0549 

4.4925 

330.0 




2. JVl 

.Q .6ft66 


-^A350 

1 .6U3 

340.0 

1.5835 

0.7270 

0.1964 

1.7446 

-0.2909 

-3.3482 

350.0 

-1.1065 — 

a. 3096- 

H+SUxU) 

i.lttiU 

S.O.U71* 

.2-.0144 

a*66-62 

360.0 

0.9*05 

-0.0003 

0.0002 

0.0405 

0.1001 

-1.4726 

0.0000 
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JR.CNAL PAGE IS 
OF POOR QUALITY 


TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE HOLECILAR FLOW 

r) ROLL ANGLE - 170* 

A REF <■ 249.91 B 2 L^p - 17.837 b ALTITUDE 490 ka 
MOMENT REFERENCE CENTER AT X, Y, Z - 0, 0, 0 


ALPHA 

C A 

Cn 

C Y 

o 

o 

Sb 

C n 

C i 

0.0 

0.9379 

-0.0004 

0.0002 

0.9379 

0.1001 

-1 .47<!8 

0.0000 

10. Q 

1.1288 

•6**243- 

-A*113S5 

- 1.1661 

U.J016-. 

-2.0240 

-0./008 

20.0 

1.6241 

•0.7703 

-0.1030 

1.7917 

0.5925 

•4.3160 

-1.7223 

30.0 

1.9«1* 


-0.1984 

2.4175 

0.968ft 

-4.2850 

-3.1606 

«0.0 

2.1503 

-2.0669 

-0.3144 

2 . 99t» fl 

i. 3«23 

-4.739? 

-4.85b3 

o 

• 

o 

1/1 

2.0929 

-2.776* 

-0.4319 

3.4973 

i.m* 

•4.6142 

-6.6121 

60.0 

1.7972 

•3.4150 

-0.5379 

3.6919 

2.1*75 

-4.9296 

-8.2381 

70.0 

1.3106 

-3.9195 

-0.6235 

4.1771 

2.4125 

•2.766* 

-9.5396 

80.0 

0.6944 

-4.2610 

-0.6807 

4.3644 

2.5718 

-1 .2816 

-10.3905 

90.0 

•0.0004 

-4. 3776 

-0.6990 

4.4324 

2.5907 

0.4143 

-10.6802 

100.0 

-0.6956 

-4.263$ 

-0.6810 

4.3720 

2.4782 

2.0666 

-10.3886 

110.0 

-1.3197 

*3.9467 

«&*&28) 

4.2061 

2.2*27 

3.5079 

•9.5098 

120.0 

-1.6069 

-3.4342 

-0.5416 

3.9137 

1.101/ 

4.5701 

-8.2806 

130.0 

-2.1030 

-2.7917 

-0. 4337 

3.5155 

1.49JS 

5.1261 

-6.6198 

140.0 

•2.1662 

-2.0770 

-0.3154 

3.0109 

1.0574 

5.10/9 

-4.6583 

150.0 

•2.0065 

-1.3817 

-0.2017 

2.4355 

0.D499 

4.5181 

-3.1616 

160.0 

•1 .6346 

-0.7746 

-0.1041 

1.6031 

0.3C91 

3.4351 

-1./232 

170.0 

-1.1363 

-11.3264 

-0.0360 

1.1759 

U.l’751 

2 .0632 

-0.7012 

180.0 

-0.9229 

-0.0004 

-0.0003 

0.9229 

-0.1001 

1 .*742 

0.0000 

190.0 

-1.1222 

Q.3255 

0.0345 

1.1619 

-0.2940 

2.0241 

0*7010 

200.0 

-1.6312 

0.7768 

0.1031 

1 .6006 

-U.5A8A 

3 . 3 1 o4 

1.7227 

210.0 

-2.0015 

1 *3629 

0.1998 

2.4316 

-0.4619 

4.2848 

3.1604 

220.0 

•2.1620 

2.0760 

0.3142 

3.0054 

-1.3764 

4.7393 

4.8560 

230.0 

-2.0995 

2.Z93I 

(UA342 

3.5148 

-1.7869 

4.6132 

6.6129 

240.0 

-1 .6032 

3.4365 

0.5421 

3.9140 

-2.1052 

3.9251 

8.2297 

250.0 

-1.3160 

3.9500 

0.6290 

4.2067 

-2 . 4 1 *•£> 

2. 7852 

9.5408 

260.0 

-0.6964 

4.2731 

0.6852 

4.3*20 

-2.J6S9 

1 .262? 

10.3851 

270.0 

•0.0006 

4.3763 

0.6990 

4.431 1 

-2.3905 

— 0 « 4 1 16 

10.6745 

260.0 

0.6967 

4.2769 

0.6845 

4.3858 

-2.4543 

-2.0665 

10.3872 

290.0 

1 .3224 

3.9553 

0.6310 

4.2154 

-2.248? 

-3.5077 

9.5446 

300.0 

1.6152 

3.4505 

0.5449 

3.9323 

-1.4128 

-4.5710 

8.2410 

310.0 

2.1072 

2.7981 

0.4353 

3.5232 

-1.5029 

-5.1261 

6.6164 

320.0 

2.1714 

2.0807 

0.3159 

3.0157 

-1 .0675 

-5.1071 

4.8550 

330.0 

2.0134 

1.3873 

0.2019 

2.4443 

-0 .6598 

-4.^176 

3.1593 

340.0 

1.6431 

0 . / 7 v 1 

0.1041 

1 .6 126 

-0.31 72 

-3.4347 

1.721^ 

350.0 

1.1367 

0.32b5 

0.03 >1 

1 . 1 7t>3 

-0.079? 

-2.0624 

0. /00b 

360.0 

0.9379 

-0.0004 

0.00 )2 

0.9379 

0.1001 

-1.4723 

0.0000 
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ORIGINAL PAGE IS 
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TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED t*ON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOW 


*REF “ 

MOMENT 

ALPHA 


249.91 


L REF 


s) ROLL ANGLE - 180* 

- 17.837 ■ ALTITUDE • 490 la 


REFERENCE CENTER AT X, Y, Z • 0, 0, 0 


0,0003 

0.9375 0.1001 

-1.4728 

0.0000 

A- ftQQX 

1 17HA 


-0.7097 


i.oiit |pi;ooio 

•3.4224 

-1.7543 

1 |||| 

> Mil 


0,0001 

3,0407 1.9178 


•4.9855 

Q.aanp 


.^^4,9^95 

7 tibil 

•ioiot 

2.2011 

•0.3085 

•4.4276 


2.U31 aXaBAS *1.1412 

2.6385 - 1.6890 - 10.6421 

2.67 10 11.0000 — * 10 . 94 * 6 - _ 

2.4452 1.6903 *10.6430 

2*3012 3.1036 *0.1044- _ 

1.9555 a. 3159 -8.4421 

1*5352 _ 8.9447 — -*6.7744 _ 

1.0066 4.9963 *4.9673 

ILiAlS 4.4655 *3.2202 . 

0.3185 3.4227 -1.7549 



360.0 


0.9375 


1.0003 


0.0003 


0.9375 


ORiGiuAL PAGE iS 

OF POOR QUALITY 

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON 

, t) ROLL ANGLE - 190* 

- 249.91 n Z L aF - 17.837 ■ ALTITUDE - 490 In 


MOMENT REFERENCE CENTER AT X. 
ALPHA C A C K 

Y f Z ■ 0, 0. 

0 

C D 

c » 

C n 

c t 

O.u 

0.93/S 

-U.0003 

0.0003 

0.937S 

0.1001 

-1.4/26 

O.UOof 

10. 0 

i.l2o# 

- *0 .3237 

0.4352 

1,1657 

0.3oli 

♦2.0030 

-0 6443 

20. 0 

1.6223 

*0.7693 

0.1031 

1.7697 

0.5916 

-3.4354 

-1.7055 

30.0 

1 .9950 

♦1.3? 14- 

9**00? 

*.4213 

0.969# 

♦#.5160 

-3.1296 

40.0 

2.162/ 

-2.0/04 

0.3139 

3.0023 

1 .3635 

- 5 . 1 u b S 

- 4 . 8 0 9 tt 

50.0 

2.0930 

-2.7766 

0.4346 

*«49/5 

1.7901 

♦5. 11/8 

-6.5483 

60.0 

1.7970 

-3.4196 

0.5363 

3.6916 

2.1445 

-4.5589 

-8.1526 

70.0 

1 .3094 

*3*9155 

u.6230 

6,1729 

-- 2.4000 

*3.4969 

-9.4473 

HO.O 

0.6953 

-4.2646 

o . 6 H l (i 

4.5731 

2.3721 

-2 • Ob 5h 

- 1 U . Job "j 

40. G 

-a. 0004 

•4.3749 

0.6986 

4.4336 

2.3903 

-0.4119 

-10.5670 

100. o 

-0.6957 

-4.2624 

0,6604 

6.3710 

2,4772 

1.2627 

-10.2966 

110^0 

-1*31*3 

-*,9 451- 

0.6275 

6,2044 

- 2.2446 

2.7082 

-9. 4##9 

uo.o 

-l .A046 

-3.4300 

0.5400 

3 . 9(in8 

1 .^»)04 

3.9<ib 

-8.1698 

130.0 

-2.1024 

-2.79U 

0.4334 

3.5146 

1.4935 

4.01/1 

-6.5577 

14 0.0 

-2.1735 

-2.0619 

0.3160 

3.0161 

1 .0594 

4.7389 

-4. 8110 

150.0 

*2.0042 

-a. 3843 

0 .2009 

2.432* 

0.0489 

4.2647 

-3.1301 

lhO.O 

-I .6<4b 

-0.7743 

0 .103b 

1 .6029 

U . 3092 

3.31b? 

-1.7057 

17 0.0. 

-1.1345 

-0.3256 

0.0349 

1.1/41J 

0.0748 

2.0242 

-0.0945 

lao.o 

-0.9229 

-0.0004 

-0.0003 

0.9229 

-0.1001 

1.4732 

0.0000 

190,0 

-1 *1255 

0.3266 

-0.0347 

1.1643 

•0.2991 

2.0032 

0.6946 

2u0.0 

-1 .6 341) 

b . / / H 2 

-1) . 1 034 

1 .60 36 

-0.^642 

3.4350 

l . / Obi 

210.0 

-2.4022 

1.3443 

-0.2002 

2.4324 

- 0 . 4*>2 0 

4.51/0 

3.1313 

220.0 

-2.1703 

2. 0636 

-0.3155 

3.0168 

-1.3762 

5.1077 

4.8129 

230.0 

-2.1013 

2^795* 

*0*6343 

3*51/7 

-1./863 

5.1209 

6.5552 

? 4 0 . 0 

-1 . 7998 

3.4315 

-0.5402 

3.90 7 / 

-2.1 56S 

4 . 5Sbb 

6.1 St>4 

250.0 

-1 .312* 

'.9401 

-0.6264 

4.19/4 

-2.80t>7 

3 . *4 4 n J 

4. fl 5 (-8 

?b 0 . 0 

-U.697D 

4.2/8^ 

-0.6834 

4.38/1 

-2.37 9.3 

2 , ubhM 

10.3421 

_ 27U.0 

-U.OOUb 

4 ♦i 7 95 

-U*b9<j^ 

4.4293 

-2.3667 

0 . 4 id* 

10.5920 

260.0 

0.6953 

4.2684 

-0.6831 

4. 37/2 

-2.480? 

-1.2614 

10.3034 

290.0 

1.3191 

3.9453 

-0.6269 

4.2047 

-2.2437 

-2.76/8 

5.4652 

3u0.0 

1 .8132 

3.4464 

-0.5437 

5.92- ! 

-1.4112 

- 3 . 9 3 c* 9 

6.1 /US 

31U.0 

c.ioue 

2,/4i3 

*0.4554 

3 *52*. 4 

-1 .3026 

•4 ,bl o5 

b.53oU 

320.0 

2.1678 

2.0767 

-0.3158 

3.0104 

-1.0663 

-4.7366 

4.6111 

330.0 

2.0097 

1*38^1 

*0.2016 

2,4400 

-0.6590 

-4.2638 

3.129M 

<4 0.0 

1.6*60 

<'.77/1 

-o.lu3/ 

1.80/6 

-u.31 65 

- 3 . 3 i 3 3 

\ . /05? 

350.0 

1.1309 

0.32/1 

-0.0354 

1.1/65 

-0.0797 

-2.0229 

0.6943 

360.0 

0.93/5 

-0.0003 

0.000 3 

0.93/S 

0. 1001 

-1 .4726 

U . UOoO 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED ICON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR PLOW 

u) ROLL ANGLE - 200* 

Aref • 249.91 m 2 L ref - 17.837 ■ ALTITUDE 490 k» 

MOMENT REFERENCE CENTER AT X. Y, Z • 0, 0, 0 

ALPHA C A Ck Cy C 0 C ffl C fl 

0.0 0.9349 -0.000? 0.0003 0.9349 0.1000 -1.4730 

-4-0-4- 4--4A45 ; .*.1* 89 , .11. 20 00 -8.-814 H - 

20,0 1.5666 •CgtH* * -3.3488 


20.0 1.5666 

-W.0 ».8H> 


40.0 2.0816 -1.9J55 0.5939 2.8822 1.2854 -5.0538 

2.0085 — ■fossa 3 MU5 3.34611 1.6 5 55 -5. U 43 

60.0 1.7227 •t.tft* I.8I62 J.Ttfll |.«7?F -4.6494 

80.0 0.6656 -3.9140 1.2820 4.1694 2.3632 -2.3459 

_ao^o n„aao3 «iunna i^aus 4.2-192 2.3742 -a.zxia- 

100.0 -0.6676 -S.9202 1-2036 4.1760 2.2760 0.8121 


120.0 -1.7301 -3.1557 1.0203 3.7353 1./43S 3.4611 

136.0 *2_al87 .2.5732 a. a 194 3,36^75 1.30-99- 4.4 7 48 

140.0 -2.6903 -1.9243 .§**973 2,(444, 0.9711 4. 3582 


150.0 


.3947 3.9901 


160.0 -1.5775 -0.7226 0.1953 1.7375 0.2828 3.1239 

11CLJ) -1.1063 -U-jUttfl „ Q.QfatU 1.10.93 4.0660-, 1.94116 

160.0 -0.9229 -§*§80« -6.0003 0.9229 -0.1001 1.4732 

190.0 - -1.1013 JwAlflSL -6.0667 1.1342 .0.2683 2.0159 

200.0 -1.5804 0.7272 -0.1963 1.7418 -0.5565 3.349? 

-2-1-9-71 -1.4346 1.2647 *6 » AZ96 2.3404 . 0. 69 99 4.4-5 1 5- - 

220.0 -2.0896 1.9284 *8.9480 2.8970 -1.2799 5.0550 


240.0 

250.0 

260.0 


•1.7317 
• 1 . ?62 1 
•0.6706 


3.1684 

->.b349 

3.9437 


-1.0251 
-1.1 859 
“1.2929 


0.6697 3.9400 -1.2922 

-4-.2 J 88 M *» » -4 r | J»49~ 

1.7456 3.1839 -1.0310 

2.0869 1,9220 -0.5467 

4.9X95 W**7* - 0. 3 4-14 

1.5825 0.7259 -0.1961 

-- 1.-UU-2 a-3096- 

0.9349 -0.8002 0.0003 


3.7479 

4.0224 

4.2014 


-1.9758 

-2.2184 

-2.3680 


— 4.4348 —2.374-8- 


4.b503 
3 . bb 1 0 
2.3498 
— a.7-144- 


7.4519 
8. 6257 
9.4035 

-9^6u4 


4.1976 

-?.ae3a 

-0.8293 

9,9046 



2.2946- 

*6*4** 

3.769? 

-1 . 75t>6 

-3.4591 

7 .'46bh 



-i,*764 

-4 , 1 7 

*.9*# 4 

2 ,6907 

•0,9764 

-4.3585 

4,4069 


~0,b04* 

-3.9699 

£ ,4790 

1 .7«33 

-U.a906 

-3 . 1 2 34 

1 ,b«U9 



-1.9344 


0,9349 

0.3000 

-1.4730 

0,0000 



ORIGINAL PAGE 13 
OF POOR QUALITY 

TABLE I - SPACE OPERATIONS CENTER FIRST STaGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

v) ROLL ANGLE - 210* 

Aggp - 249.51 nr L REF • 17.837 m ALTITUDE - 490 km 


MOMENT REFERENCE CENTER AT X. 
ALPHA C A ^ 

Y. Z • 0, 0, 
C Y 

0 

C D 

b 

C n 

b 

n.o 

>i .«» 3 

• 0 . tl 00 1 

0 . 0 0 0 5 

0.4339 

0.0444 

-1 .a/ 5a 

0 . 0000 

10. 0 

1 .059U 

•uUti-li 

U*D93b 

1.043U 

U.2726 

•1.92Si 

•0.54/ if 

20.0 

1.9873 

-0*6425 

0.2693 

1.6339 

0.5076 

-i.lbM 

-1.3424 

30.0 

1 .8050 

-1.1221 

0.5187 

2.1787 

0.6065 

2012 

-2.4493 

4 0 . 0 

1 .*»<»«> 3 

- 1 . 664* 

o.6i n 3 

2.6/76 

1 . 1 328 

-a. 82/2 

-3.6014 

50.0 

1.6 7/S 

-2.2284 

1.1132 

3.1115 

1 • 4506 


*5.1463 

6 0.0 

1 .6057 

-2.7256 

1.3836 

3.4462 

1./223 

-<*.55i9 

-6.1810 

o 

• 

o 

a— 

1.1890 

-3. 1 lb7 

1.5965 

3.6862 

1 .4226 

- -,».b9aS 

-7.3761 

6 0.U 

0.8188 

-3. 3684 

1 .7446 

3.6563 

2 . U 4 b 6 

-t.nHm. 

-8.040 9 

SO. 0 

-u.oooa 

-3.458b 

1.780/ 

3.fc6b5 

2.0428 

“1 .U4b9 

-6.250* 

100.0 

-0.8?1? 

-3.3973 

1.7491 

5.6665 

1.4654 

0.4375 

-6.0341 

no.o 

-1.1820 

-3.1499 

1.6139 

3. #260 

1./758 

1.8209 

-7.3973 

12<>.0 

-l .621,1 

-2. /S04 

1.3454 

3.4 7 7 3 

1 . 5()6h 

2.91 12 

-6.34/8 

130.0 

“1 .8860 

•2.2433 

1.1203 

5.1311 

1 .16U5 

3.64/4 

-5.1514 

140.0 

“1.9818 

-1.6867 

0.8204 

2 . 7 055 

0.6364 

3.87 7b 

-3.8017 

150.0 

-1.8178 

-1.1302 

0.5226 

2.1944 

0.5114 

3.5983 

-2.4445 

18 0.0 

- 1 . «9 1 a 


0.2702 


0.2421 

2.8554 

-1 . *42* 

170.0 

-1.0886 


0.0930 

1.0940 

0.0544 

1.8207 

-0.5476 

180.0 

“0.9229 

-0.0004 

-0.0003 

0.9229 

-0. loul 

1.4732 

0.0000 

190.0 

-1.0877 

U.2858 

-0.0943 

1.1027 

-0.2721 

1.9263 

0.5962 

200.0 

-1 

0 ,hSon 

-0.2723 

1.64/4 

-u . tiob 4 

3.1 1^54 

1 .3434 

210.0 

“1.6159 

1 ♦ 1 32 4 

-U .522b 

2. 1938 

-0.0018 

9.2022 

2.5022 

220.0 

-1 .9813 

1.6905 

-0.8213 

2.7074 

-1.1307 

4.8307 

3.805? 

23Q.Q 

“1.8921- 

... 2.2533 

•1.1274 

3.1429 

-1*4485 

4.9494 

b . 1 500 

240.0 

“1.62/8 

2.77]!) 

-1.4093 

S.bOc'M 

-1 . 7262 

*4 . 56W'J 

t> . 3408 

250.0 

-I ,i«en 

3. 1 68 7 

-1.62^4 

3 . / 4 / 5 

-i .4*20 

3. /«'51 

7.3*75 

280.0 

“0 .6269 

3.4*22 

- 1 . 7 70S 

5.90/m 

-2.0564 

2 . 5W2 7 

6.1)* / 6 

2 7 0.0 

“0.0006 

3.4614 

-1.761 / 

3.6664 

-2.0428 

1 .U4<H 

6.250U 

280.0 

y .6?99 

3.4215 

-1.7649 

3.8956 

‘1.4747 

“0 . 432 3 

8.0465 

290.0 

1.192a 

3.1 7b5 

-1 .6306 

3.7541 

-1.78/3 

•1 . 6 t b4 

7.4032 

*oo # u 

1 .8 

2 . 7 7 h 0 

-1,4125 

3.51 I s 

-1 . 5 1 t» (i 

-2.9 lu 3 

6.4024 

310.0 

1.89/ J 

2.2541 

-1.126b 

3.14/1 

-1 . itt4b 

-3.64«>3 

5. 15uG 

320.0 

1 ,959« 

1.6852 

-0.6195 

2. 7024 

-0.O432 

-3.8/83 

3.8042 

330.0 

1.8152 

l.i294 

* 0 „ 5225 

2.1416 

-0.5183 

-3.5978 

2.5007 

540.0 

1 .<p>3n 

i; . b 4 h 5 

-0.2 7 0 4 

t .6407 

-0.2403 

“2 . «5-j2 

1 . 34 >0 

350.0 

1 . 0 o 1 8 

0.283b 

- 0 . 0 9 *u» 

1*0960 

-0 * 0 54 5 

-1 .8156 

0.54/4 

ihO.O 

0.9339 

-0.0001 

0.0003 

0.433* 

0.0999 

-1.4/30 

O.0O00 
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ORIGINAL PAGE IS 
OF POO 9 QUALITY 


TABLE I - SPACE OPERATIONS COTTER FIRST STA6E BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED IPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, F«EE MOLECULAR PLOW 


*REF ’ 

MOMENT 

ALPHA 


0.0 

144.5- 

20. e 

*4,4 


249.91 wT 


l REF 


w) ROLL ANGLE - 220* 
17.837 ■ ALT1TU0E • 490 km 


REFERENCE CENTER AT X, Y, Z • 0, 0, 0 _ 

C A Si °Y C D 

0.9339 -0.0001 0.0003 0.9139 0.0999 

.._4«*844 1, 0 *94.^ : 6 . 2 fc8fr - 

1.3810 -0,5171 I.SII8 O.MSA 


40 # Q 

1.7723 


1 7 117 

60*0 

1.4567 

7ft, ft 

i.oin 

«0.0 

0.5564 


— ,0.4044 


■1.3779 

- 1 u tin 


u # 9bOS 


. tl > 




1 ,6122 

. i .a s s * 


100.0 
-t -14,-4- 


-0.5591 
- I .0431 


■2.7492 

•4, 7 4 7 4 

-*,7435 


2.0204 

* . 05* 9 - 

*,0191 


2.4208 
-* , 8*6 + • 
3.1008 
3.3 434 
3.4484 
4.5558- 

J.MW 

1^3114 


0. 4439 

1,4089 

4. 5 44 3- 

1 . b535 
+.8*88- 
1.5783 

-*.***+- 


- 1.4730 
-4.794 V 
-2.8898 

■ 1i 0 1(> 2 

-4.4246 
4,6*49- 
-4.2631 
--3+>iO'+ 
-2.4839 
■ —1.2644- 
0.1185 
4 -. * 8 5* - 


0.0000 

— 8,6*66- 
-1.1611 

■— i 2v8*5#- 

•3.0605 

—4. 1144 

•5.0869 

- 5. 46 2 4 

-6.3818 

-6,64+8- 

-6,3813 
~5 .8TB9 


120.0 -1.4627 -2.2341 1.617b 3.1139 1.20/5 

440 .-a .1 ,7 1 * 3 - - ly O ia O +.+048- 4^WA7 4. 9 4 6 9— 

140.0 -1.7868 0.9602 2.4487 0.6698 

1 5 0. 0 «a,4»44 6.61*9 1.9151 - — 0.60 7 8— 


2.3rt©0 

-3.0844- 

3.3211 


-5.0972 

-4.12+5 

-3.0608 


-3, 1 * 7 7 -4.4358- 


lbO.O 

HO.fl- 

180.0 
L9fl+0. . 

200.0 


-1.3778 -0.5462 0.3205 1.5063 0.1915 
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-0.9101 

50.0 

1 .47 7M 
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*0.6477 

1.7564 

-0. 3032 

-2. S'***' 

1 .5*46 

5 '40. 0 

1.2*59 
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*0.1275 

0 . 4 1 tl4 
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TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FRK MOLECULAR FUN 
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0.9422 

1.2634 


1.1297 


1.5573 


1.7594 

■ UIW- 

2.1705 


0.5262 

<j.x>369l 
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0.3394 


>0.0003 


1.17 76 0.0618 1.7*476 

0 .69111 U.U025 1_.32U.4- 
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-l .7954 

2.319b 

-o . 7b 48 

2.b«U8 

2.7333 

260.0 
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-1.4335 
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0.4405 
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0.940* 

o. tool 

-1.4/26 
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> 0.0003 
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*. /6«i* 

0.93/9 


-i 

0.0000 


1.2947 - 0.2646 


0.19t>« -1.5245 -0.3955 

6 , 2020 - 1 .666 1 — 6 * 4626 - 

0.2050 - 1.3906 - 0.5212 

A . 4 a A 14 


0.1*99 -0.6/08 -0.5962 

y,14o* - *0 »fc O 7 <»- 

6.1593 - 0.1991 * 0.5950 


0 . 11*1 

0.0517 

A A ■ Oi. 


-0.0093 

- 0.1001 

-0.1641 

-0.1950 

-U . 20 4 * 4 
-O . 2tl 1 4 
-o . 1*50 

*0.1602 

-0.V46O- 

- m . l?Ob 

-0.0544 

■ / . u UO 3 

v**2*5 

0.1001 


V.41J4 -0.5224 

y . 6440 *0.4b ? 0 

#.••59 - 6.3954 

A —A 1SA2 


0.9944 -0.264? 

y «9t>99 -0. 20*9 

1.473? 0.0000 

1.3000 0.2646 

1 .4*96 6,^2** 

1.5255 0.39? C 

1.5006 0.446 * 

1.3929 U.b23«> 

1.102? 0.5/16 

U . 8 6 1 5 0.5956 


0.2199 
-*.**54 — 

-0.40 $ 6 

-6*6699— 

-0.8446 

-*?9 S 6* 

-0.9^2* 

**«5694^- 

*1.4728 


i 




- L 

OF POOR QO>\LiTt 

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE NOLECtUR FLON 

bb) ROLL ANGLE - 270* 


*REF“ 

249.91 « 2 

• 17.837 ■ 

ALTITUOE • 490 I, 



NONENT 

REFERENCE CENTER AT X, Y, 

z • o. 0. 

0 




ALPHA 

C A 

0 

S 

C 0 


C n 

c t 

O 

• 

c 

0.93/ S 

-0.0003 

0 . 0 0 0 5 

0.4375 

0. looi 

-i .«/?* 

0.04. 

111 .0 

0.9000 

-U.440* 

0,1*81 

11 VI 1 Kk 

— 9,04*3 — 

_ i ;.ui 







20 # 0 

0.6726 

0.0004 

0 . 3 1 *0 

0.9274 

0.0997 

-1.5396 

9.0309 

30.0 

6.021 1 

0.0001 

0,4691 

0.9006 

0,0009 — 

-1 ,49*9 

0.0M6 

<10.0 

U.7a/« 

-o.oouS 

0.6169 

0.9706 

0. 1160 3 

-I .912* 

0.0530 

*0.0 

U.^090 

-o.oool 

a./ 147 

8.9*00 ... 

0,0*2* 

-1,2 700 



60. 0 

0.4686 

O.oOOl 

0.7960 

0.9237 

0.0373 

-1.09*0 

0,056? 

70.0 

0.3116 

-u .0005 

0.6354 

_4.W16- 

0 . 43*0 

-0.6664 

0.0547 

60.0 

0.1S0M 

-0 .0000 

0.6219 

0.63*6 

0.0091 

- 0 . 6 a * 0 

0.0411 

su.o 

-U.0flU6 

-U.CUU6 

0.0660 

O.ftvOO- 

-- 6.4040 


4,6*06 

100.0 

-0.1490 

-0.U003 

0.6111 

0.6246 

-9.0106 

-0.1951 

0.0504 

110.6 

*0^3063 

-0.0061 

-0.009* 

— 41.66*6- 

^O.u?2 3 

4i.o?ai 

(UW 

120.0 

-U.0441 

o. u oo2 

0.7 59? 

0.6622 

-0.43*6 

U.2/69 

u .0550 

130.0 

-O_0l*4 

o.uoai 

(1,71 1 5 

-0.9484 — 

-0,4*42— 

4. *220 

0^0 5WJ 

100.0 

-0.7027 

-0.0003 

0.S606 

0.9US 

-0.46/2 

0.76*9 

0.0523 

xso^o 

• U.3U1 

•U.0002 

0 .4660 

-4». 4360 

*4^0806 .■ 

0.9932 

-0^U3»- 

160.0 

-o.07in 

(» . uOOQ 

0.3158 

0.92*6 

-0.49J u 

1.19*5 

o • o 3 1 u 

170. V 

-0.2068 

-o.oOui 

11.1*69 

0.9X64 

-j4.U97£l _ 

1.4*66 

-6.0X62 _ - 

160.0 

-0.9229 

—0 .0004 

-0.0003 

0.9229 

-0.10O1 

1 .473? 

0.0000 

1QO.O 

-0^9100 

U.UUiJl 

— Q. 1 60 * 

41.9264 - 

, n uQftK 

I .*367 


200.0 

-0 .0065 

O.fiOOi 

-0.321 7 

0.94*1 

-t .491 7 

1 .*^2 

-0.0 M J 

2ixuo 

*0^0416 

u. uuai 

tU, 4659 

Q.97u£ 

-.6^46X8 — 

.^4^*464 

■u.oaaj - - 

220.0 

-0.7366 

0.0007 

-0.6128 

0.9*6? 

-0.0676 

1 .4120 

-0,05?** 

250.0 

>0.61 7Q 

u.ooo-Z 

-0.7261 

0 ,9S?6 

~U , US?M 

I , ? 7 *4 

.<1.0^74 

240. 0 

-0.4625 

v . lift 1*2 

-ti. 7 6^6 

t».91 1 / 

-W . 4 36 9 

1 .O09« 

-o.o*n 

2S0 . n 

-0.30*9 

-( .0 00 5 

-0.624 3 

0.6791 

-i-.4?*S 

6.0096 

-0.0*07 

260.0 

-o.l 5*0 

-0 . 0 004 

-o . /*44 

0. /66<l 

-o.oo/? 

.*9 C * 

-0.03/7 

2/U.0 

•U.V0U6 

-0,0008 

-0.64/6 

0.64/0 

4.4099 

4.i*62 

-9, 4^*6 

260.0 

0.11*9 

-0.U01* 

-0 .£400 

0.651? 

0.00 <50 

0.1 a?? 

-0.0366 

200.0 

0.?976 

-0.0012 

-0.0045 

0.0*76 

4 • 0??0 

-6.4254 

-0,*%24 - - 

500.0 

0 .4*6? 

-o.oo n 

—0.77/7 

0.9ol6 

v» . o 3* a 

-o 5*- 

-0 . l>5<4h 

310.0 

0,*09* 

-6.6466 

-0. 71*7 

0 . 4 4 b» l 

c,«5l* 

-6. *1*7 

-6.4*62 

520.0 

0.721? 

-0.0004 

- 0 * *999 

0.9361 

0.067? 

-0.7*99 

-0 . G5d? 

330.0 

0.6104 

0.0001 

-0.46*1 

4.934a 

u,i)7W 

-0.993* 

•4 a^Oo26 

3ao.O 

0.0691 

1 

-0. 5155 

0.9256 

0 . imsc 

-1 . 1 9h 1 

-(* . i; ?op> 

320.0 

U .906 3 

U.oCOU 

-0.1*92 

0.9221 

U .OS66 

-1 .3*04 

-6.6X** 

360.0 

0.957* 

-0.0003 

0.0003 

0.957* 

0.1001 

-1 .a/20 

0.0060 


38 




ORIGINAL F.V/~ 

OF POOR » T 

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM 

dd) ROLL ANGLE - 290* 

A^p • 249.91 u 2 L^p • 17.837 a ALTITUDE • 490 la 
MOMENT REFERENCE CENTER AT X, Y, Z • 0, 0, 0 


ALPHA 

C A 

°N 

5 

C D 

5 

c n 

h 

u.o 

0.9349 

-0 . o 002 

0.0003 

0.9349 

0. 1040 

-1 .47J() 

0 .000(1 

10. </ 


- 

0.+A47 

---*,*400 

A otiL 

77 f — i • a 

- -|,«*60 

— 0.-A1HH 

20.0 

0.4415 

0.2258 

0.3141 

1.0137 

•0.0365 

-1.6966 

0.50*1 


1^309 

u 1U1 __ 

0^*54* 

- J 2109 

— A AARO 

^ 07 

A » 165 







40. 0 

1*0521 

0.4498 

0.tt224 

1.401b 

-0 . *699 

-2.3247 

U.94b7 

4V. ft 

0.97*5 

0.5618 

1,0«45 

— l.bS*2 -M4W- 

-• -2***/-/ — 

-4ri4W4 

60.0 

0.8115 

0.8544 

1.3071 

1.6635 

-0.315* 

-2.2758 

1.4729 

- 70.4)1 

<UV7t4 

0.7200 

1,4623 

X, 7 X*X — 

-*.37*1 

- 1 <»39p 

— 1,63X4 

Oc 

o 

• 

c 

0.2M/7 

0.7402 

1.5252 

1./134 

-0.4140 

- 1 . 43h5 

1.7184 

- <40.0 

0.4003 

0.7524- 

1.5325 

- 

-o.***5- 

-9^*559—- 

— W7V« 

1QO.O 

-o.?eio 

0.7364 

1.4924 

1.6774 

-0.4302 

-0.2549 

i.riBS 


-0.5400 

0,7 04. 

1,01*4 

— 1 .4*74 


- *.**>*3 

1 ,*12^ 

120.0 

-0.7676 

0.6322 

1 .241 1 

1.5MJ0 

-0.4J44 

0.6194 

1 .4472 

x 30 , 0 - 

-0.9533 

u , 5549 

1.0590 

1.5193- 

-4,30/9- 

4 »*U*9 - 

— t-^2427 

140.0 

-1.0923 

0.4467 

0.0176 

1.3905 

-0.3421 

1.426* 

0.9968 

xso,a 

-1.0296 

0 * 3334 

-0.55a* 

-1.2182 - 

-0.2824 

1 . 4655 

0.7394 

tbo.o 

—0.992b 

0.2256 

0.320* 

1.0152 

-<>.223 « 

1 .35u* 

(i .5046 

i;m 

-u.ao7o 

0.1310 

O.liJli 

0.4293 -- 

-0.4*87 


— 0,300.3 

lao.o 

-0.9229 

-0.0004 

-0.0003 

0.4229 

-0.1001 

1.4732 

9.0000 

\ Qfl Q 

-ft 01^7 

-0 ,1332 

i*0 . 1 3*d 

4 0 37 4 

-0.^1 56 

1 .2^7 1 

-n fiiff 

200. G 

*0.9440 

-0.2239 

-0.3217 

1 . 0 1 f> 7 

0.1)331 

1 . /024 

-y.bob/ 

2U 

-1,9351 

-0.3337- 

-0.5407 

4 .2184 - - 

V-^49-54 - 



>v,)^ 

220.0 

-1.0«15 

-0.4466 

-0.0176 

1.3898 

0.1669 

2.3301 

-0.9986 



*4^5.560 

•3 , 0 7 ?7 

1 51Zi 

0 241ft 

j oniii, 

-W2527 


-0.801ft 

- u . ft « 9 7 

-1.2936 

1 . ft <4b2 

0.3 12b 

2.2/37 

-1 / 7 0 

250.0 

-0.56ft 1 

— 0.7 1 4 ^ 

-1 . '*53ft 

1 . ? 0 7 6 

( . 37 ur 

1 .9*07 

- 1 . b 4 ( > 3 

2 ft 0 . 0 

-*1.2664 

-0.7 S9o 

-1.5116 

1 .6475 

U . m)»S9 

1 . 4 3 ft 6 

-1 . / 124 

270^ 

-0.-0OO5 

-AF. 7 442 

-1 .523/ 

1 .«>H64 

4. *2/3 

0*05*9 

-1WV2V - 

200.0 

0.2071 

-0.73ft! 

-1.5077 

1.6930 

0.4403 

0.2609 

-1.7153 

290.0 

0.554* 

-0.6949 

-1.4130 

1 .660 7 

0.433V 

-0,3184 

-3^6«2V 

SO 0.0 

0.7782 

-O.ftPft / 

-1 .2526 

1 .5546 

0 . 4 l Mft 

-ft .*22 7 

-1.4410 

340.0 

0.960J 

-0.5516 

-1 .4649 

1 .^202 

0.3902 

-1 .*0ft7 

-i ,242V — - 

320.0 

1.0369 

-0.444ft 

-0.8104 

1*3811 

0.3437 

-1.427ft 

-0.9977 

330.0 

1.0213 

-4,3306 

-0 * 550 7 

1.1997 

0.2445 

-1 .466V 

-6.f466 - 

340. 0 

0.9321 

-6 .2230 

-0.316ft 

1.003ft 

0.2239 

-1 .35 11 

-0.504/ 

350. O 

0,8154 

-0.1 524 

-0.1342 

G . 0 320 

U , 1-6 40 

-1,1 195 

-o-, 3002 * — 

360.0 

0.9349 

-0.00 02 

0.0003 

0 .9349 

U. 1000 

-1 .4/30 

0 . 0 0 0 0 
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ORIGINAL P,, . 

OF POOR Qc. • v 

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR RON 

ee) ROLL ANGLE - 300* 

Aj^p - 249.91 m 2 l m - W.837 . ALTITUDE - 490 k» 

MOMENT REFERENCE CENTER AT X, Y, 2 • 0, 0. 0 

A”™ C A S 5 C D C « C n C t 

0.0 0.9130 -0.0*01 0.0003 0 . **339 u.0949 . 1 .47 30 ll.OOoO 

10.41 U„898a 0.1 759 U,14t>4 0.9209 -U.UQO* -1.46 /9 Q.jQ/h 

20.0 1.1056 0.3320 0.3*58 1.1961 -0.0672 -2.1260 0.7260 

30.41 1.2565— 0.S2JS 0.6 2 *6 1,4 * 1 3 -0.40*6 -r-^7846 1,4*6 3 

90.0 1.3270 0.7422 0.9580 1.7889 -u.3225 -3.1952 1 .8550 

50. 0 - 1.2-588- - 0^9558- - 1.26 0 6 2.0464 -0.* &/ B -4W662 2. 165 6 

60. 0 1.0613 1.1367 1.5790 2.2679 -0.5630 -3.1066 2.606* 

- 70.0 U.75Q7 1 . 2 661 MUO 2.2666 -6.6676 -2.6226 2.046* 

80.0 0.3906 1.3513 1.9126 2.3693 -0./604 -1.9*45 3.1666 

-90.0 0^6006-- 1.36-04 4-.0252 -3.3*73 -0.78/1 -1 .0996 3.2333 

100.0 -0.3861 1.3397 1.6912 2.3396 -0.6001 -0.23*6 3.167* 

11 0 .0 -0 . 7 * 2S 1 .2 572 1.2635 2.2766 -0.2726 0.595* 3.9450 

120.0 -1.0127 1.1091 1.5160 2.1219 -i»./li38 1.3<»06 2.5665 

130.0 . _»1.22ia. U.93U6 --4-2555 l-97o2 -v.6269 4-4129 2.19X1 

1*0.0 -1.3153 0.736* 0.9S20 1.7742 -0.526* 2.0697 1.6566 

150.0 — - 1 -2607 — 0-52*8 0.6267 1.6952 -8-8026 2-0 3 U* 1,1*1* 

* 60.0 -1.0953 0.3300 0.3934 1.1873 -0.2934 l./4«,4 0.72b5 

12(L.Q -0.&762 0-4/28 0.1329 . 0-8525 -jQ.19a2 . 1 .3200. 0.387* 

160.0 -0.9229 -0.0004 -0.0003 0,9229 -0.1001 1.4732 0.0000 

-46D-4L iA-8852 -0-1733 aQ-1357 g. 902.7 U .41030 1.4686 f**f 

200.0 -1.0978 -0.3269 -0.3459 1.1903 0.0841 2.1607 -0.7275 


220.0 

-1.31*1 

— -lt-5287 — 
-0.7386 
-o . a*** 

-0.9562 

•1 .PApfi 


U ^ 1 90S 

, l <41^ 

- | , f 1 __ 

1.7602 

p niSA _ 

0.3176 

n 

3.1456 

A r P7 7 K 

-1.6589 
-a 1 * a* 

240.0 

•1 .0561 

-1.1 372 

-1 .5781 

2 .2050 

0 .t>7 9 0 

5.1U/1 

-2.6144 

250.0 

-U.7S67 

-1 .2680 

-1.7865 

2.3084 

0.0*31 

2 . b 56 1 

-2.9546 

2e>0 . 0 

-0.5930 

-1.4495 

-1.9134 

2.364b 

0 . /579 

1.9502 

-4.1/15 

27 0^1 

*0.0006 - 

--1.35*5 

-X— 844 1 




1 .-09*0 — 

— i.-2i9l 

260.0 

0.3893 

-4.3*1 > 

•1 .6968 

2.3455 

0.6093 

0 .2367 

-3.1737 

2*0,0 

- 0.746*. 

-1.8514 

-1.4584 

2.274* 

U»i7^4 

•0,64*2*-- 

^2,0444- 

^00.0 

1.0285 

-1 .1036 

-1 .5304 

2. 1400 

u . i 0 / (7 

- 1 . 3*'oo 

-2.5bio 


i . japs*! 

_-0,<4348 - 

w 1 Skj 


u n 111 7 

— 4 . ^ 1 0 i, __ 

, . . 



If" # 




320.0 

1.3147 

-0.7352 

-0.9500 

1.7722 

0.*304 

-2.0692 

-1.6568 

»0,0 

-4,2532 

— -0-6285 - 

-8.8230 

4-r*8V1 


-2^0*22 - 

-K+V27 

540.0 

1 .0878 

-u .4269 

-0.3410 

1.1791 

C .2444 

-1.7471 

-0 . /2bb 

350.0- 

.. 0.8849— 

•0.1740 

-0.144/ 

0,0064 - 


-4,4195- 

— 

360.0 

0.9339 

-0.0001 

0.0003 

0.9339 

0.0999 

-1.4730 

0.0000 
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ORIGINAL PAGE 15 
OF POOR QUALITY 

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE ((FLECTION, FREE MOLECULAR FLON 



249.91 m 2 


ff) ROLL ANGLE - 

31 0 # 



*ef“ 

l ref" 

17.837 a 

ALTITUDE • 

490 ha 



MOMENT REFERENCE CENTER AT X 

. Y. 2 • 0. 0. 

0 




ALPHA 

C A 

* 

«r 

C D 

C a 

C n 

C A 

o.o 

0.9359 

-U.OOOl 

0.0003 

0.9334 

0.0999 

•l.Wlll 

O.OOUO 

14.0 

0.9600 

0.21*/ 

0.1292 

0,9867 


-A.b*** - 

o.-4V#2 

20.0 

1.2608 

0.4445 

0.3498 

1.3741 

•0.1452 

•2. 5310 

0.970b 

30.0 

1 .4789 

0.7332 

0.b*i>4 

1.76*5 

-0.4639 


t.bb05 

40.0 

1 .*611 

1.0574 

0.99/2 

2.1237 

-0.49/0 


2.4162 

*0.0 

1 . * 1 26 

1.5998 

1,3/47 

2.4642 

-0./643 

~**0216 

5*2456- 

60.0 

1.2913 

1.6970 

1,7025 

2,7198 

-0.8972 

-3.791S 

3.9397 

*0.0 

0.9318 

1.9182 

1,9482 

2.8796. 

-1 .0566 


4,3441 ~ 

ao.u 

0.4*06 

2.0*82 

2.104U 

2.4746 

-1.1648 

-2. J04U 

4.8774 

00.0 

•0.0004 

2.071* 

2.11*9 

2.4524 

-1 .20/6 

-1.2^42 

9,9846- 

100.0 

-0.484* 

2.0500 

2.0929 

2.9607 

- 1 . 2264 

-0.1172 

4 .8767 

116.6 

•0.9243 

1.907* 

1 .93*0 

2.6612 

-1.17 « 


4,66**^ — 

120.0 

-1.2*79 

1 .6634 

1.6611 

2.6564 

-1 .0569 

1 .8 JbU 

? 92 to U 

130. Q 

•1.4840 

1.3812 

1.3*12 

2,4264 

-0.404/ 

<*.4372 

5. 166%— 

140.0 

-1.5677 

1.0627 

1.00*0 

2.1348 

-0./386 

2.7106 

2.4168 

150.0 

-1.47*3 

0,7336 

0.6514 

1 .7627 

-0,*449 

2 

1 .6*44- 

160. 0 

•1.2466 

U.4414 

0 . 34bS 

1.5612 

• 0 . 56o 0 

2.1‘*bB 

0.9/12 

170.0 

-0.94*8 

0.2124 

0.1275 

0.4/20 

-0.2257 

4^4,007 

4.46¥*- 

180.0 

-0.9229 

-0.0004 

-G.0003 

0.9224 

-U.lOOl 

1 . *1 7 32 

0.0000 

190.0 

•0 .9*91 

-0.2139 

-0.1297 

0.98*7 


t - 

—A .4*66— 

20u . 0 

•1 .2*07 

-0.440 1 

-0.5488 

1 . 56 55 

u.13/7 

2.U Jb« 

-0.97^2 

210.0 

•1.482/ 

-0,7345 

— 0 . 6**4 

1.//14 

0.2442 


-1 .6444 

220.0 

-1.5741 

-1 .0650 

-1,0101 

2.1452 

0.4925 

3.8609 

-2.4219 

W, 9 

-1*90*0 

-1.3939 

-1 .1690 

^.4571 

0,6971 

- -*^0207 - 

-3.2W- 

240.0 

-1.2848 

-1 .6902 

-1 .6473 

2. 709 3 

0.6912 

3.7901 

-3.94b 3 

2*0.0 

•0 .9282 

-1 .9089 

-1 .9404 

2 .8 b / 6 

1 . 050 1 

3.1*b* 

-4.507 * 

260.0 

-0.48/6 

-2.0*58 

-2. 102* 

2.4721 

1 . 1 608 

2.5117 

-4.883/ 

270.0 

•0 .0006 

•2.06*4 

-2.1 106 

2.4444 

1 . 2u 40 

1 .«:<!o9 

-4.98/6 

280.0 

0.4837 

-2.0445 

-2.0879 

2 .9532 

1 .2262 

0.1163 

-4.8619 

296.0 

0.9246 

-1.9017 

-1.9300 

2.8*4* 

1.1785 



100.0 

1 .268* 

-1 .6666 

- 1 .6646 

2.6685 

l . 06 1 4 

-1 .Bi^9 

- <.92b2 

*10.0 

1.4607 

-1.3717 

-1.34*1 

2.416* 

0.9049 

-2.49«:‘» 

-5.6464— 

320.0 

1.56*4 

-1 .0*84 

-1.0021 

2.1299 

0.73/7 

-2.7100 

-2.4195 

330.0 

1 , 475* 

-U.7309 

•0.6*08 

1 .7620 

0 . *4 / 7 


• | .64*4 

14 0.0 

1.2*51 

-0.4407 

-0. 3u 74 

1 .5 656 

O . > 7 08 

-2.1^6 

-0.97 l 3 

3*0.0 

0.9*54 

•U.2155 

-0.124U 

0.5/90 

0.2PUS 

-1 

-4.4664- - 

360.0 

0.9359 

-0.0001 

0.0003 

0.9339 

0.0999 

-1 .« 1 JO 

0.0000 
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ORIGINAL F.V - 
OF POOR QLV:.,.-; 

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR njON 

gg) ROLL ANGLE - 320* 

A^p - 249.91 ■ 2 Lgpp • 17.837 ■ ALTITUDE - 490 to 

MOMENT REFERENCE CENTER AT X, Y, Z • 0. 0, 0 

ALPHA C A S 5 C D C . C n C l 

0.0 0.9415 -0.0001 0.000? 0.9*15 0.1000 -l.47.Jb 0.0000 

- 14,0 -L-4-V65 4-45*6 fc.4*84 -4.4**4 - 1.74 * 4 

20.0 1.3969 9.5590 0.3259 1.5313 -0.1989 -2.0909 1.2161 

-30.0 l -,-6644- 4.944# 6 , 6 36 * 2, 00* 3 -0 . - 1 64 - 1 . M 0 * 2 , 1-3 1 * 

40.0 1.7945 1.3951 0.9643 2.4600 -0.O790 -4.4240 3.2012 

50.0 4-73*0 1--*5*S. 1.-3434- j U 4 S * 7 -0. 95 40 -4. 5 4*4 4. 3 444 

60.0 1.4872 2.2682 1.6*74 3.1854 -1.2218 -4.28*6 5.3165 

10 .0 1—0449 2-5915 1.9032 3.3441 ■1.4*04 -3-5519 6. U 16 

80.0 0.5669 2.7841 2.0548 3. 4994 -1.6925 -2.4948 6.64J3 

90-0 -0-0004 2.6072 ... -2.06X6. _ 3 .4. 7 9 5 -4.64 6 2 — -1.2060 6.7-991 

100.0 -0.5671 2.7844 2.05*7 3.4996 -1.6631 0.107* 6.6405 

146-6 -4-0*1* 2.5*60 4-9065 3-3445 -4-5146 U 3 S &6- 6.12*6 

120.0 -1.4851 2.26M 1.64b2 3.1612 -1.4164 2.3bu7 6. 3165 




-1 .7319 

1-6562 

~U3^<U 

140.0 

• 1 *7885 

i . 39J7 

C .9630 






-4,64*7- 

160.0 

-1.3917 

0.553b 

0.3250 

— - — UlUO- 

-^l.aua 

-- 0.2518 

0-1146 

160. 0 

-0.9229 

-o.oooa 

•0.0003 

190 9 

_ 77 

-Q ^ 25 1 7 

*O t USX 

2o 0.0 

-1 .3802 

-U.54T 6 

-0.3222 

— - 

1.6564 

- -—6-634*. - 


220.0 

-1.776* 

-1.3627 

-0.9554 


_ _ - 1 7 ft 7 A 

- \ 

1 3022 

240.0 

-1 .4625 

-2.2434 

-1.6165 

250.0 

-1 .06b? 

-2 • 55 1 a 

-1 .6695 

2b0 . 0 

-0.5594 

-2 . / 45 7 

-2.0225 

... 2-10.0 

u 




280.0 

0.5564 

-2.7455 

-2.0226 

290.0 

1 .0637 

-2.5493 

-1.6634 

300.0 

1 .460? 

-2 . 229 l 

-1.6157 

310.0 

1 .7*34 

-1*6255 

-1.2977 

320.0 

l .7624 

-1.3722 

-0.9455 

330.0 

1.64** 

-0^9 H7 - 

-0.67*6? 

340.0 

M/lo 

-0.5449 

-0*3193 

350.0 

loom 

-0.2541 

-O f l 150 

360.0 

0.9415 

-o.ooot 

0.0002 


2—6544 - 1.4994 4.0616 4.3062 


2.4542 

-0.9425 

3.3199 

3.2023 

I 4 OQ^9 


f * 1266 

2 1 * 

1.5243 

-0.4UU6 

2.5237 

1.2165 

\ 31 

.Li _?/i97 

- U6IU — 

9 5 a / 6 




0.9229 

•0.1001 

1 .*732 

0.0000 

l 

0 nT«9 


5^4) 





1.5113 

0.1924 

2.69u7 

-1.2180 

1 . 9494 

li JQ . 

i 4 3 V 6 

K1 





2.4363 

0.6685 

4,4273 

-3.2067 


Q _ 


..a 3l2f 

3. 1 139 

1.2066 

4.2799 

-5.32bO 

3.3305 

1 .4258 

3 .5<^9 

-b.l <35 

3.4467 

! .58U6 

2,4666 

- b . 6 5 U 5 

3*^423 — 

- 3 ,»359 

-~*t 1-996 - 

-6 t «W69 

3*4464 

1.6566 

-0.1133 

-6.6506 

3^3244 — 

- 1.5f2* 

-t.3634~- 

-6.-1294 

3.10ti3 

1.4101 

-2.36/rt 

-5.3240 

2.603^ 

1 . 1 984 

-3.6660 

~* r 5l4«l 

2.4164 

0.9443 

-3.3246 

-3.2053 

1.975*— 

- 0-.-643J — 

— £?+£**- 

-2.-1-343 

1.5013 

0.4a 36 

-2.5243 

-1.21 7<l 

i .041* 

4.2547- 

-1 #67*6 

- — 

0.9415 

0.1000 

-1 .4725 

0.0004 


43 


*ref “ 

MOMENT 

ALPHA 

o.o 

10.0 

20.0 

30.0 

40. 0 
bQ.O 

60.0 
-7<UA 

80.Q 
- 90,0 

100.0 

110 ^jO 

120.0 

1 30.0 

140.0 

150.0 

160.0 

170.0 

150.0 
190 , 0 _ 

200.0 
ilO,0- 
220.0 

240.0 

250.0 

260 # 0 

270.0 

280.0 

290.0 
*00 . 0 
110 , 4 ) 

320.0 

330.0 
34'> .0 
AbO,0 

360.0 


page is 


TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON 

hh) ROLL ANGLE - 330* 

249.91 , 2 Lggp • 17.837 ■ ALTITUDE • 490 la 
REFERENCE CENTER AT X, Y, 1 • 0, 0, 0 


C A 

S. 

C Y 

C D 

c . 

C n 

C » 

0 ,Q4 1 0 

- 0.0002 

o.ooo? 

0.941(1 

u . 1 000 

-1 .4/<!b 

0 . 0 0 0 o 

1,4)689 

- 0,28*5. 

0^09 3b 

— 1.09b5 -y 0593 


Or61bb 

1.5025 

0.6497 

0.2725 

1.6512 

•0.2491 

-S.l*>47 

1.4375 

| .a)99 

| f 

0-^52^27 

£.1974 

•0.6194 

-« aiiii^ 

? Lias 

1 .9704 

1 .6940 

0.8259 

2. /I 71 

-0.8466 

-4.6508 

3.Y202 

1.9063 

8. 2658 

1 .1344 

— 3. 1 - 68 * — 

— 1 ,1436- 

-46.90*7 

- Vr*0*9- 

1.6433 

2.7873 

1.4185 

3 . 5263 

-1.S216 

-4.5776 

6 . SOM 

1,1986 - 

3.1923. 

.1,6390 

3 77711 

• 1 . 5 

-3.7??Q 

1^044 

0.6287 

3.4413 

1.7761 

3.6187 

-1 .96i>2 

-2.i>t>3b 

6.2bM 

-U,GQUb 

3.4805- 

1.7926 

-3.910b- 



■8,4 745 

-0.6279 

3.4377 

1.7727 

3.9138 

-2.0565 

0.4310 

9.2618 

*1,|989 

3,187-9- 

-t.6355 

1,77 J 5 

- 1 w 9436 

1 ^ 1 


-1.6361 

2.7844 

1.4166 

3.521 1 

-1 . /3b9 

d.'idfld 

6.5642 

-1.9012 

2.2624 

1.1319 

-A.lbfcb - 

-rl.4bA3 

4,bi*W 



-1.9598 

1.6896 

0.8205 

2.7055 

-1.1300 

3.8778 

3.9209 

*p1^515S 

1.1326 

U_b 22 l 

2. 1932- - 

.j.g.aoix 

- 

2.5biU_ 

-1 .5003 

0.6507 

0.2726 

1 .649? 

-0 ,b(ib 1 

t . 6 bb 4 

1 .4 Jrtl 

-1.0636 

0.2652 

0.093b 

l.u4Ub . 

..-0.2116. 

ill.. 

a.oiAiL 

-0.9229 

-0.0004 

-0.0003 

0.9229 

-^.1001 

1.4732 

0.0000 

-1.4)665 

-0.2818 

-0.0947 

- 1 . 1012 — 

O.iiSiUL- 



■■*0,6 16A 

-l .4947 

-0.646? 

-0.2716 

1 .6424 

0.2427 

3. lbbH 

-1.4395 

*1,80/* 

•1,124b 

• U *b 1 9b 

-2.1820 - 

0.54^6- 

U^du-U — 

. 

-1.9523 

-1.6792 

-0.8167 

2.6927 

0.8350 

4.820a 

-3.9250 

-lI.5510 

-2.2371- 

-1.1176 

-3. 1230 _ 

- 1^.1296— 


*-S_3l4Jb 

-1 .6167 

-2.7465 

-l .3453 

3 . 47^ ? 

1 . b 0 6 6 

4. V<?9 

-6.5933 

-1 . ? K 11 

-3. 1 43? 

-1 .61 59 

3 . 724 * 

1 . ( ?6 < 

i . 7 1 ! ( 

-7 .o 1 e 7 

-0.6204 

-3. 59 59 

-1 .7462 

3.6650 

1 .465/ 

d . 4 4 7 4 

-8.2/07 

»0 .OOUfc 

• 3 . 4bu 7 

- 1 . 7 / / b 

3.677 1 

2.0 4 00 


•4,460b 

0.6194 

-3.3926 

-1 .7482 

3.6617 

2.0490 

-0.4364 

-8.2722 

1,1790 

-3,1420 

-1 .6106 

5.7 

1 .9369 

-1 . 82 (jM 

-7.6143 - 

1.6151 

7 4 o 9 

-1 .3921 

3.4m 0 

1.7337 


- 6 .V *1 1 

1 .6764 

-2.2269 

•1.1136 

3.11)5 

1.4536 

*ir45V 1 

~b„5U5 

1 .9376 

-1 .6674 

-0.8093 

2.6726 

1 . \ 328 

-3.8603 

- 3 . 9 ? 5 2 

1 .4020 

-1.121 3 

•0.51 74 

2,1766 

0.806-b 

-i.waa 

- 2 , 66 V* -■ 

1 .461 5 

-0.64H 

- 0 .2665 

1.62(7 

Lr. bO 8 0 


-1 .4 5rs 

1 .0601 

-0.2623 

—0.0943 

1 , 0 9-46 

0.2 727 

-1.619# 

-0 .4 1 b7 

0 . 9 4 1 0 

- 0.0002 

0.0002 

0.4410 

0. 1000 

- 1 .4726 

0 . 0 0 1 / 0 
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ORIGINAL RAGE IS 
OF POOR QUALITY 

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED. 
DIFFUSE PARTICLE REACTION, FREE MOLECULAR FLOW 

, jj) ROLL ANGLE - 350* 

• 249.9) * Z L ref • 17.837 ■ ALTITUDE • 490 tan 

MOMENT REFERENCE CENTER AT X. Y. Z - 0. 0. 0 


ALPHA 

C A 

5 

5 

C D 

c » 

C n 

c * 

0,0 

0.9374 

-0.0004 

0.000? 

0.9379 

0 . 10 U 1 

-1.4728 

U.I’OOC 

10,0 

1,1 367 

0 .3265 

o.«JS» 



— 



20,0 

1,6431 

0.7791 

0.10*1 

1,6126 

•0.3|72 

-3.4347 

l . 7? 1 * 

*0.0 

2.4154 

1.3073 

■o,aoi* 

2.-44643- 

— 0.65*0- 


3 .+**3 

00. 0 

2.1714 

2 . 0 6 0 7 

0.315V 

3.0157 

-1 .Ofe/b 

-5.10/1 

4.6550 

50.0 

2.1072 

2./961 

0,*Ji3 

5*5232 

- - -1»*®((4— 

MW 

■6-, 0-4-6 4 — ■— — — 

bO.O 

1 .6152 

3.4505 

O.S**V 

3,9323 

-l.viae 

-4.5710 

s.a*io 

70.0 

U3224 

3.9S53- 

0.6310 

4^41^4- 

-a.?q*3 - 

- -3.5077 

*,$***- 

80. 0 

0.6^67 

4.2769 

0 ,66*S 

4. .3656 

-2.4643 

-2.0 '->6 5 

1 0.3«7(f 

00,0 

-0,0006 

4.3763 

U.bVVO 

4.4314 


-0.4116 — 

- 

tou.o 

-0.6*64 

4.2731 

o.b»3a 

4.3820 

-2.569 

1.2022 

10.3851 

110,4 

-1^3100 

*,9500 

O.WtLO 

- 4.240X 

-^4.4 146 - 

— jL w l 4>52— 

- <4^64 U4 

120.0 

-1.603? 

i.Ai <65 

o.s*?t 

3.9140 

-2.1432 

5. 9^51 

8 . c 29 / 

150.0 

-2.0995 

2.7957 

0.43Ui 

3,5146 


4.6332 ^ 

4>^6149 

140.0 

-2.1620 

2.0760 

0.31*? 

3.^054 

-1.5764 

4 . / 393 

*.6560 

tso.o 

•2^41015 

1.3629 

0.1*9* 

2> 4340 

- «4 ,961ft- 

6.2&A6 - 

- -i.tfcUA 

160.0 

-1.631? 

0.7766 

0.1(151 

1 .6006 

-0.5868 

3.3164 

1 . /??7 

170.0 

-1*1222 

0.3255 

U.OiOb 

1 ,4649 

-*0^299 0- 

2,4241 

-U..7 U LU . 

160.0 

-0.9224 

-0.0004 

-0.0003 

0.9229 

-0.1001 

1 .4732 

0.0000 

4-9-0-. 0 

• 1^4*63 

•U.32t>4 

-U.036U 

l v HS9- 

0,0761 

2.06^2 

.A 7 n 1 } 

200 . 0 

-1.6346 

-U.7 7 46 

-0.10*1 

1 .6031 

0.3091 

5.4351 

-1 . 7?3? 

210,0 

•2 *0465 

-1,3*47 

-u.aoil 

2,4-355- 

- 0^44-99-. 

4,54 tt-4 — 

i T l-b-W ■ 

220.0 

-2.1662 

-2.0770 

-0.3154 

3.0109 

1.0579 

5*1079 

-«.65B3 

250.0 

•2,4 030 

.. .^7 917 

• 0 ..4337 

3.54 55 

4,4935 

^ 1 

“^■,61*6 

240,0 

-1.8069 

-3.4342 

-0.5416 

3.9137 

1 .90 17 

4.5701 

- 8 . 2 4 n h 

250. 0 

-1.3197 

-3.9467 

-0.6261 

4.206 1 

2.2427 

3.50/0 

-0.50 9 ts 

2 b 0 . O 

-0.6S 58 

-4.2634 

-0 .6610 

4.3720 

2.4702 

2.0666 

-1 0.36^6 

— 270^0 

-0.0004 

-4.57/6 

-0,6490 

4*4 324 

2 r 540 7 

0*4433 

-4Ot60V^ 

260.0 

0.6444 

-4.2610 

-0.6807 

4.3694 

2.5718 

-1 .2616 

-10.3905 

240.0 

1 .3405 

-3.01 96 

-0.6?35 

4.174-1 

2.-44 25 

—2 • 7464 

-9.-5346- 

5U0.O 

1 .797? 

-3.4150 

-0,5574 

3.69 1 9 

2.10/5 

-3.4^96 

-6.234J 

510. 0 

2.0424 

•£, . 7 766 

-0.4319 

3.49/3 

1*7414 

-4.6432 

■— 8.6121 - 

320.0 

2.1563 

-2.0669 

-0.3144 

2 . 99b8 

1.5823 

-4.7392 

-4.8563 

530*0 

1 *99 1 M 

-1.3714 

-0. 196H 

2.41 7 5 

0.9684 

-4.2450 

-5.4606 - 

54 0.0 

1 • 6 ? 4 ; 

-IJ . 7 7u < 

-0.1050 

1 . /91 7 

0.5925 

-3.3160 

- 1 . /?? 3 

350,0 

1.1268 

-0.3245 

•0,0355 

1.16*1 

0.5016 

-2 .02 30 

— 0.7000 — •-*— — 

360.0 

0.9379 

-0.0004 

0.0002 

0.93/9 

0.1001 

-1 .4728 

0 . oouo 


46 



page ts 

0F POOR QUALITY 

TABLE,! I - SPACE OPERATIONS CENTER SECOND STA8E BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATE 0, 
DIFFUSE PARTICLE REFLECTION. FRK MOLECULAR PLON 

a) ROLL AN6LE - -60* 

A kf - 249.91 #2 L ref • 17.837 ■ ALTITUDE - 490 «• 

MOMENT REFERENCE CENTER AT X. Y, Z - 0. 0. 0 

Po.f'MA c. C. (L. C- c c 


0.0 1 .9035 >0.0002 0.0003 1.903S 0.2083 0.0922 

10,4 1.4721 0 , 1 5 6 1 , 

20.0 2.2800 0.8732 "'1 4,7113 



40.0 2.8850 1.4908 1.9324 


5 -0.7585 -1.2004 


nr?s 


80.0 0.7871 2.7028 3.8272 4.7315 -1.7275 -2.5021 

100.0 -0.7748 2.8829 3.7909 4,69«6 -1.8102 -2.4945 


0.0000 


,I2M -0*3773 0.0509 


0.1288 


80.0 2.1288 ||f7«* 3.1558 4. 4 *40.-1.34^7 -2.0405 4.1984 


120.0 -2.0859 2.2487 3.1063 4.3463 -1.6134 -2.1026 

140.0 -2.6997 $.4977 1.9464 3.6329 -1.1914 -1.3224 


160.0 -2.3002 0.6777 C.7189 

180.0 -1.9161 -0.0004 0.0001 


2.4903 -0.657o -0.5470 


0.2079 


0.2202 


0.1552 


0.1282 


0.0514 


.9181 -0.2004 -0.0923 0.0000 


200.0 -2.2921 -0. 734 -0.7157 2.4810 0.2182 0.3822 -0.0528 

-2+9 - 

220.0 -2.6905 -1.4941 -1.9392 1.6207 0.7567 1.2093 -0.1327 


240.0 

250.0 

260.0 
27 0.0 
260.0 

9Q.fl 

300.0 
31XL.0 — 

320.0 
130. XL 

340.0 


-2.1219 -2.2720 

-1.5210 -2.5412 


■0.7881 
•0.0007 . 


-2.6956 

-2.7098 


0.7771 -2.6743 

2.1027 -2.2469 

— 2*5.025 al_89i2 

2.6887 -1.4902 


-3.1503 
-3.5741 
-3.6142 
•3.6314 
-3.7767 
- -3. 5 4,5 7 , 
-3.1162 
- 2.56 0 5 
•1,9340 


4.4074 1.3322 2.0338 -0.2041 


4.6228 

4.7171 

4,6710 

4.6727 


1 .5639 
1.7175 
i.ZZdft- 

1.8077 


2.3252 

2.4927 

2.5112 


-0.2115 

-0.2184 

-0.2271 


2.4812 -0.2316 


2.?656 -0.6675 -0.7052 


-UflbbB -JL.1523 

1,9035 -0,0002 


-.-0.28-12 

0.0003 


4.3614 1.6193 2.0962 

4 .-0343 U4232 1 . 7 30-1- 

3.6152 1.1913 1.3146 

2.4520 0.6531 05363 

1 .9444 0.432-1 0.2-709- 

1.9035 0.2083 0.0922 


’0.1550 


-0.1306 


-0 0519 


0.0000 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BJILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR PLON 

b) ROLL ANGLE - -SO* 

A^p ■ 249.91 « Z Ljgp - 17.837 ■ ALTITUDE • 490 la 
MOMENT REFERENCE CENTER AT X, Y, Z « 0. 0. 0 


ALPHA 

C A 

5 

Cy 

c o 

5i 

C n 

5 

0.0 

1.9035 

-0.0002 

0,0003 

1.9035 

0.2063 

0.0922 

0.0000 

1Q.0 

2^0062 

0,4390 

0,2697 

- 2+0606 

-Q.U7MA 


9.0171 

20.0 

2, 5«95 

0.9004 

0,7158 

2.0107 

•0.3516 

•0.3807 

0.0445 

O 

• 

o 

PPS 

3.6332 

1.4907 

1.3322 

- 1.4141 

-Orl2i^- 

*,79*3- 

4 4412 

<10.0 

3. I8b3 

2.1432 

2.0327 

4.3272 

•1.1601 

-1.2730 

0.1226 

50,0 

3.0407 

2.6047 

2.7553 

4.9521 

— -*4*8.54 - 

-*1.7584-- 


60.0 

2.5656 

3.3696 

3.4009 

5.4356 

•2.0438 

•2.2013 

0.2014 

70.0 

1.8603 

3.6174 

3.6751 

- 5. 7X17 .2*XI89_ 

— -2.51 14 - 

4.2293 

80.0 

0.9746 

4.1044 

4.1935 

5.9306 

-2.6314 

-2.7433 

0.2441 

90.0 

-It. 0007 

4.1233 

4,2133 

5,6776 

*2.7034 

^.7*45- 

0*2S50 

100.0 

-0.0685 

4.0926 

4,1775 

5.9102 

•2.7476 

•2.7430 

0.2527 

uo.o 

•1.6559 

3,6204 

3,6/61 

5.7360- 



a am 

120.0 

-2.5566 

3.3637 

3.3686 

5.3856 

-2.3802 



-2.2421 

0.19TS 

150.0 

-5.0366 

2.6056 

2.7561 

4.9506 

•2.0526 

-1.8633 

0*4517- 

140.0 

-3.1982 

2.1525 

2.0427 

4.3451 

-1,6446 

•1 . 3064 

0.1246 

150.0 

-3.0238 

1.4483 

1 ,3296 

3*6863- 

mU'-U* 


-0.0025. 

lbO.o 

-2.6157 

U . 9080 

0.7243 

2.6473 

-0.6^80 

-0.1536 

0.0453 

170.0 

-2.0201 

0.4393 

0.2713 

2.0745 

- -0.49/1 

•0.2659 

0*0176 

160.0 

-1.9195 

-0.0002 

0.0002 

1.9195 

•0.2086 

-0.0923 

0.0000 

190.0 

-2.0147 

-0.4362 

-C.2702 

2.0687. 

0^0723 

0.0652 - 

- • 0.01 64 

?oo.o 

-2.6106 

-0.9031 

-0.7225 

2.8410 

0.3479 

0.3877 

-0.0471 

210.0 

—3 ,0440 

-1.4934 

•1.3369 

3.6293 

— 0.7 173 

... 0,4012 — 

-•8.0O+X 

220.0 

-3.2124 

-2.1580 

-2.0515 

4.3626 

1.1567 

1 .2427 

-0.1309 

230.0 

-1.0315 

- -2*7966 

-2.7456 

4.9366 

1^60.33 — 

1 .*7576— 

■0.1750 — 

240.0 

-2.5815 

-3.3849 

-3. 3963 

5.4294 

2,0333 

2.1995 

-0.2134 

250.0 

-1 .8620 

-3.8202 

-3.8765 

5.7362 

2.3613 

2.5270 

-0.2286 

260.0 

-0.0743 

-4.0958 

•4.1617 

5.9164 

2.8209 

2.7350 

-0.2579 

270.0 

-0.0009 

-4.1245 

•4.2099 

5.4761 

2. 7053 

2.7595 

-0.2617 

260.0 

0.9657 

-4.0765 

-4.1580 

5.6649 

2.7384 

2.7271 

-0.2637 

290.0 

1.8546 

-3.6025 

-3.6542 

5.7043 

2.8191 

2.5379 

-0.2394 

300.0 

2.5610 

-3.3582 

-3. 3651 

5,3827 

2.3815 

2.2340 

-0.1969 

310.0 

3.0219 

-2.7 ,52 

•2.7348 

4.9166 

2.0469 

1.44*9 

-0.1575 

320.0 

3.1926 

-2.1451 

-2.0356 

4 • 3342 

1.6538 

1.3632 

-0.1269 

330,0 

3.0232 

-1.4641 

•1.3267 

3.6012 

1.2227 

0.9305 

-0,6454 

340.0 

2.5737 

-O.o934 

-0.7091 

2. 8007 

0.6201 

0.5393 

-0.0463 

350.0 

2.0044 

-0,4352 

-0.2686 

2.0583 

0.495b 

0.2632 

-0.0174 

360.0 

1 2035 

-0.0002 

0.0003 

1.9035 

0.2083 

0.0922 

0.0000 
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ORIGINAL Pa«j£ ij 
OF POOR QUALITY 

TABLE II - SPACE OPERATIONS CENTER SECOND STA6E BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FION 

c) ROLL ANGLE - -4T 


249.91 » 


Lref - 17.837 


ALTITUDE • 490 


MOMENT REFERENCE CENTER AT X. V. Z - 0. 0. 0 

ALPHA C A S Sf C D ^ C n 

0.0 1.9037 - 0.0003 0.0003 1.9037 0.2063 0.0922 

10.0 2.400*- 0,5360 0.2*03 irtMl » t .lW *0,004 * 

2.6846 1.1301 0.6705 3 . 15*1 - 0.9859 - 0.3533 


V 1 

0.0000 

0,0 11 0 

0.0354 


90.0 3.6568 2.8269 

- 50^6 3.5 12 6 3 , 74 * 3 - 

66.0 3.0005 4.5635 

t* * 5 f || 

80.0 1.1364 5.5766 

- 9 0.0 - 0^6009 5^333 

100.0 * 1.1379 5,5723 


1.9621 5.0046 * 1.6816 * 1.2261 0.1064 

-2,636* »,i«» * 2, 40 01 **W426 0,14 06 

3.3101 6.JN7. -2.1510 0.1360 

1 .6 1 4 0 4. 7054 '‘ — 3 . 2 6 32 - 2 .4*4 1 MW 

4.1145 7.0091 - 3.5921 - 2.6967 0.2393 

- 4-1342 6.9 67 3 - 3.09 4 0 - 2. 7 1 75 0. 2 4 0 6 

4.1090 7.0026 *3.7311 *2.7012 0.2411 



fc. W tl M 


240.0 -2.9685 -4.5134 -3.2795 

250. j -2.1522 -5.1327 -3.7659 

260.0 -1.1266 -5.5108 -4.0639 

2 7 0.0 - 0 ^ 000 * - 6^5619 - 4.0 07 5 

280.0 1.1243 - 5.5093 - 4.0617 

240.0 2.1434 — - 0 . 410 * — 0,1462 

300.0 2.9577 -4.4983 -3.2664 

340.0 — 3 . 4744 - — - 3 . 7 025 - 2 . 64*0 

320.0 3.6224 - 2.8015 - 1.9401 

330.0 - 3 . 3*25 — 3.0002 - 3 . 24*7 

340.0 2.8196 -1.1131 -0.6583 

350.0 2.1350 - 0.5102 - 0.2379 

360.0 1.9037 - 0.0003 0.0003 


6.3040 2.7566 2.1326 -0.2011 

6.7065 3.2259 2.4645 -0.2349 

6.9253 3.5514 2.6728 -0.2582 

t IQ.. * . . i kQui —a a. u 

6.9223 3.7017 2.6776 - 0.2597 


6.2813 

4.7076 

4.9559 

3.1047 
2,1773 
1 .9037 


3.1675 2.1033 -0.2124 

-2,6404- 1.37*0 -0,1636 

2.1222 1.3300 -0.1159 

3. 5 244 0,4*37 4,0730- 

0.9848 0.5101 -0.0373 

0,053* 0 .2425 -0 . 0 1 26 

0.2063 0.0922 0.0000 
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ORIGINAL PAGE 13 

OF POOR QUALITY 

TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 

DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOW 

d) ROLL ANGLE - >30* 

A^p - 249.91 » 2 « 17.837 ■ ALTITUDE • 490 la 

MOMENT REFERENCE CENTER AT X. Y. Z - 0, 0. 0 

ALPHA C A ^ °Y C D C « C n C 1 

0.0 1.9037 >0.0003 0.0003 1.9037 0.4063 0.0022 0.0000 

10.0 a. 2209 «rM7 0.1942 2,2004 -0.V589 -8.8*43^ 4. 0 859 

20.0 3.0991 1.3244 4.5606 3.4009 .0.4009 .0.2010 0.0224 

30.0 3.727 7 2.3053 K04O9 - 4 . 09 3 4- — 1. 2 3 70 -4 . 4240 0.4404 


40.0 

4.0094 

3.4332 

1.6734 

5.5203 

-1.9563 

-1.0381 

0.0624 

so.o 

3.4450 

4.6*43 

2.2934 

-8*39*2- 

>2.7295“- 

— 3 *4595— 

+**+70 : 

40.0 

3.3153 

5.6495 

2.6567 

1*1617 

-3.4590 

-1.0473 

0.1540 

10 A 

2 400S 

4*4419 

t mi 

7 STtt 

— • 4414 

-A • M 34 

A « * 54 

• - O 




' w 



80.0 

1.2626 

6.4954 

3.5573 

7.6516 

-4.4505 

•2.3308 

0.2057 

90.0 - 

•0.0007 

6*6600 

3.5645 

--4,5755 

— •7rlH7 — 

- 9,2100 

100.0 

•1.2435 

6.4960 

3.5566 

7.4524 

•4.6115 

-2.3417 

0.204! 

110. a 

•2*460* 

4.3*28 

3.2424 

*75454- 

—a 

— 1 566 — 

— # t em 

120.0 

-3.3035 

5.5091 

2.8511 

7.0656 

-3.6907 

-1.8448 

0.1660 

130.0 

• 3.4944 

4.5744 

2,2954 

4*4007 

3*2405 — 

-3,5404 



140.0 

•4.0004 

3.4247 

1.6704 

5.5099 

-2.5361 

-1.1496 

0.0026 

750,6 - 

•3*7252 

2*3052 

U0692 

0,0*7* 

— -*.-*844- 


6,4696 

lbO.O 

-3.1124 

1.3319 

0.5638 

3.4156 

-1.13 3! 

-0.440. 

0.0230 

170. a ->. 

•2.2447 

t.5657 

0.1974 

2.3194 

. .0.4039 

—0.2109 

-41,0062 - 

160.0 

-1.9129 

-0.0004 

0.0001 

l.«129 

•0.2044 

•0.0926 

0.0000 


--2.2434 

-9.5404 

•0.1974 

2,J*70 

0*4-504- 

0*8378- 

-0.0060 

200.^ 

-3.1020 

•1.3233 

-0.5616 

3.4029 

0.5890 

0.2837 

-0.0240 

240 . o~ 

-3.7199 

-2*2956 

•3,067 / 

4.4*25 

3*1903 

— 0*6274— 

.A AC 1* 

220.0 

-3.9446 

•3*4106 

•1*6644 

5.4490 

1.9288 

1.0342 

-0.0092 

214 Q 

— , «ti« 

_»A Sill 

—a 210 

0 1101 

2 6941 

1,4^09 

^A t01O 

240.0 

-3.2758 

m » *• 

-5.5420 

w • * w« 

-2.8196 

7.0153 

3.4067 

1 .8284 

-0.1683 

250.0 

-2.3835 

-6.3329 

-3.2511 

7.4963 

3.9976 

2.1243 

-0.1973 

260.0 

-1.2487 

-6.0099 

-3.5120 

7.7539 

4.3955 

2.3070 

-0.2198 

270.0 

-0.0007 

-6.9026 

-3.5570 

7.7563 

4.5353 

2.3377 

•0.2266 

260.0 

1.2480 

-6.6124 

•3*5136 

7.7567 

4.5b53 

2.3160 

-0.2196 

290.0 

2*3754 

•6.3121 

•1,2401 

2,4715 


— 2*4*10-- 

-0.2144 

300.0 

3.2659 

-5.5257 

-2.8113 

6.9945 

3.6642 

1 .8820 

-0.1823 

310.0 

3.8192 

-4.5l7o 

•2.2630 

6.3166 

3,2479 

1.5220 

-0.1323 

320.0 

3.9743 

-3.4000 

-1.6573 

5.4697 

2.^379 

1.1448 

-0*0063 

330.0 

3.704S 

-2.2670 

-1.0621 

4.4641 

1,8000 

- 0*7654 

•0.0526 

340.0 

3.061 1 

-1.3097 

-0.5527 

3.3589 

1.1279 

0.4418 

-0.0245 

350 .0 

2.2196 

-0.5769 

-0.1948 

2.2865 

O.bOU 

0.2155 

•+.0965 

360.0 

1.9037 

•0.0003 

0.0003 

1 .9037 

0.2083 

0.0922 

0.0000 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


- 249.91 L^p • 17.837 

MOMENT REFERENCE CENTER AT X, T, Z 
ALPHA C, Cj, 

D.O 1.9037 -0.0003 ( 


TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP 
AERDINNANIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLON 

e) ROLL ANGLE - -20* 

Lgrr • 17.837 • ALTITUDE - 490 !■ 


ALPHA 

C A 

>.o 

1 .9037 


-2.3438-- 

20.0 

3.2504 

30,0 

3,9718 

40.0 

4.2599 

50.0 

*.1174 

60.0 

3.5295 

ULJL . 

2.S647 . 

80.0 

1.3445 

99 Q 

a.*oax- 

* ** ^ ^ 

100.0 

-1.3449 

— llt.fl — 

-2.5520 

120.0 

-5.501b 

i3Q^a 

.4.0842 

140.0 

-4.2466 

~ XSO^A 

-3^*504 

IbO.O 

-3.?527 

no. a _ 

-2.3202— 

160.0 

-1.9129 

1 90 t 0 

-2-4155 

200.0 

-3.2703 


o, 0 , 0 

9 


>0.0003 0 . 0:03 

tuaJaZ o.iiai 


1.4781 
4.M14- 
3.908 7 
5.28X9 
8.4218 
141k*_ 
7.89*9 
5* 0 2 4 5 - 
7.8903 
I. I1 7S 
6.38*7 
5.1988. 
3.699* 
2*6165 ... 
l.««08 


0. 4616 

1. ms 

1.2150 

X*4I07_ 

2.0817 


''D 

1.9037 

1,W 1 

3.5765 

4.8844 

5.6912 


2.5670 

8.6288 

2.5857 

i .35 5 0 
2.0663 
1.6S65 
1.2109 
— 0.1X48 


6.4089 


1.4808 0.4028 

U*63Zl 0*li9u 


2 10 . a 
220.0 


.* 3 . 9484 - 

-4.2432 


-0.0004 

--Q.63X2 

-1.4807 

-2.6803 

-3.8665 


0.0001 
-a. 1484 

-0.4048 

-0.77 ^1 

-1.2104 


7.5570 

6.6045- 

5.0745 

4.7882 

3.579b 

2USLZJ_ 

1.9129 


3.5963 


5.8640 


■ 

0.2063 


n 

0.0922 


•6.6917 -6.1765 


■2.2542 -0.7364 


•5.1040 -1 .6951 


>4.4123 


•2.6606 


v t 

0.0000 

»0.0006 

0.6072 


7.6867 -3.9795 -1.3400 


8.4062 -5.2652 -1.7011 


-1 .3668 

• 4.4204- 

-0.8506 


-1.2391 -0.344b 


•0.2080 -0.0926 


0.1459 

0. 15T0 

0.1453 

0. 1 448 

0.1151 

0.0 77 9 

0.0450 

8.8235 

0.0074 

rQ.0QQ6 

0.0000 


0.6606 


2.2246 


0.1814 -0.0090 


0.7372 -0.0515 


240.0 

-3.4987 

-6.3617 

-2.0622 

7.537? 

3.9290 

1.3291 

-0.1102 

250.0 


-7.2824 

-2.3769 

8.0660 

4.0094 

1 .5502 

-0.1360 

260.0 

-1.3412 

-7.8574 

-2.5765 

6.3719 

5.0760 

1 .6908 

-0.1588 

.27 0,4 

— -o.fraos 

-4,0762 

•4,4435 

4.034- 

—5,2*94^ 

3.724* 

•0*47X5- 

260.0 

1.3393 

•7.6566 

-2.5753 

6.3667 

5.2560 

1 .6992 

-0.1590 

200.0 

2.M14 

-7*8865 

•8. 3788 

4.0*39 

4.9543 - 

3,5474 

-0*4555 - 

3oo.e 

3.4891 

•6.3648 

-2.0547 

7.5165 

4.4189 

1.3680 

-0.1239 

310.4 

4.0610 


-4*6S87 

6,76*5 — 

j. /Q*l _ 

4*4848 

-^0*44**- 

320.0 

6.2664 

•1.6902 

•1.2166 

5.6666 

2.6740 

0.8500 

•0.0511 

310.0 

-- 1,9 100 

~2,594S - 

.0.78*8 

4 r lM4 - 

— 8.84-58 

-0*5X50 

-0,444* - 

340.0 

3.2477 

-1 .4717 

-0.4014 

3.5717 

1.2447 

0.3429 

-0.0090 

354.0 

- 2,1028 

«4,*34i— 

•a.xu* 

2,3769 ~ 

0.64X8 

0.4X07 

0.0402 

360.0 

1.9037 

•0.0003 

0.0003 

1.903 

0.2083 

0.0922 

0.0000 
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ORIGINAL PAGEIS 

OF POOR QUALITY 


TABLE I! - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON 

f) ROLL ANGLE - -10* 

L^p - 17.837 ■ ALTITUDE - 490 !• 


\ef " 249 91 * 

MOMENT REFERENCE CENTER AT X, Y. Z • 0, 0, 0 


ALPHA 

C A 

°N 

°Y 

C D 

C . 

C n 

C i 

0.0 

1 .9037 

-0.0003 

0.0003 

1.9037 

0.2063 

0.0922 

0*0000 

10.0 

2.365a 

0,6697- 

3,8713 

2,4442 

-0.2072 

— 8*84«- 

- •0^607 3 

20.0 

3.170? 

1.5854 

0.2123 

3.7136 

-0.7535 

-0.0553 

•8.0094 

30.0 

4,|»63 

2.4179 

0*4467 

-4.-9427 — 

-4,5360 

8, 4*64- 

-8*8857 

ao.o 

9.9170 

9.2179 

0.6908 

6.1247 

•2.4465 

•0.3622 

0.0038 

50.0 

*.2692 

5.6525- 

0.8801 

7.1254 


—8*5359 

OrOtOS — 

60.0 

3.6634 

6.9476 

1.0970 

7.9219 

•4.3196 

-0.6949 

8.0375 

70.0 

2.6584 

?.933i 

- 1.2642 

8,457 1 

-5*9352— 

- -8*4151^ 

—9*8999 

ao.o 

1.4000 

8.5759 

1.3713 

0. 7947 

-5.5512 

-0.8965 

0.0718 

90*0 

-o.ooio 

6.7310 

1.3929 

4.4440- 

-5*7319 

-0.9136 

-9,9915 

100.0 

•1.4001 

S. 5715 

1.3700 

8.7903 

•5.7248 

•0.9049 

0.0714 

440.0 

-2.6524 

7.9317- 

1.2625 

-4.4532 


-0.837-2 — 

8tt8644 

120.0 

-3.639a 

6.9162 

1.0908 

7.8824 

-4.7780 

-0.7378 

0.0402 

130.0 

-4.^603 

5*6462 

0.8787 

7.11 *8 - - 

-3.9938 

•8*6164 — 

— 8*8497 

140.0 

-4.4144 

4.217? 

0.6404 

6.1226 

•3.0803 

-0.4768 

0.0037 

150*0 

.4*0945 

2*4127 

0*4094 

— 4.9699 

-2.1496 

.6*3392- 

-8*0859- 

lbO.o 

-3.36b4 

1.5454 

0.2*24 

3.7100 

-1.3147 

-0.2202 

•0.0091 

170.0 

-2.3794 

0.6720 

0.0730 

2.4603 

*0.6645 

-0,1360 

-8*8875 

100.0 

-1.9155 

-0.0005 

0.0001 

1.9155 

•0.2084 

-0.0924 

0*0800 

l^O** - 

— —2,37 1 5 

•0.6666 

-0.0783 

4,4516 — 

0*7974 

—0.0620 — 

~ -8*8874- 

200.0 

-3.3776 

-1 .5833 

-0.2191 

3.7199 

0 * f 40 4 

0 . 0572 

0.0084 

240.0 

-*,+151 

-2.8134 

-0.4125 

-4,9651- 

1 *54-39 — 

- 2.1966 

0.0034 

220.0 

-4.8177 

-4.2115 

•0.6416 

6.1216 

2.4245 

0.3643 

•0*0076 

gjQ Q 

-a am 

j. 5^68.2. 

-0,8788 

i j _ 

3*3893-- 


-0 0222 

240.0 

-3.6491 

-6.9157 

-1.0929 

7.8869 

4.2828 

0.6922 

-0.0413 

250.0 

-2.6560 

-7.9217 

-1.2628 

8.4451 

S . 020 3 

0.816? 

-0.0599 

260.0 

-1.3977 

-0.5959 

-1.3661 

8.7639 

5.5236 

0.8942 

-0.0789 

270*0 

•0.0007 

•8.7511 

-1,3977 

6.8609— 

5.7*82- 

0.9167 

-6,9932 

200.0 

1.3965 

-8.5985 

-1.3662 

8.7629 

5.7121 

0.9030 

•0.0788 

290.0 

2.6466 

-7.8931 

-1.2571 

8.4145 

6.3748- 

0,6378 

■_ A 6666 

t VwD V 

300.0 

3.6312 

-6.8817 

-1.0853 

7.6478 

4.7770 

0.7336 

-0.0490 

310.0 

4.249* 

-5.6193 

-0.8751 

7.0872 

3.9062 

0,6127 

-9,6249 — 

520.0 

4.4051 

-9.1999 

-0.6395 

6.1040 

3.0864 

0.4752 

•0.0071 

330.0 

4.0410 

-2.7926 

-0.9070 

4.9446 

2.1557 

0.3372 

9.9936 

340.0 

3.3571 

-1.5747 

-0.2120 

3.6976 

1.3190 

0.2200 

0.0085 

350.0 

2.3567 

-0.6691 

-0.0733 

2.4366 

0.66/7 

0*1 300 

9,6972 

360.0 

1 .9037 

-0 .0003 

0.0003 

1.9037 

0.2083 

0.0922 

0.0000 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACOMM) DATED, 

DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOW 

9 ) ROLL ANGLE » 0* 

A^ - 249.91 n Z L,g F - 17.837 ■ ALTITUDE - 490 ka 
MOMENT REFERENCE CENTER AT X, V, Z • 0, 0, 0 

ALPHA c * St °y c d c. c n c t 

0.0 1.4035 >0.0002 0.0003 1.9035 0.2003 0.0922 0.0000 

U,Q > q-onop - U.21 S0 0-.U91UL -»0.uHU 

84.0 3.4138 0.88ft -0.7778 0.0025 -0.0287 

__ - *8,8 4,1.518- j 8j8lil Qfolw «um 0,07 <11 --0.0159 


40.0 

4.4688 

4.3234 

-0.0001 

50*0 

ji.jih 


tO«Q4Q1 

60.0 

3.7060 

7.1258 

•8.8803 

.28,6- 

2*4876 


4.80110. 

O 

8 

o 

1.4117 

6.7594 

0.0000 

*0*4 

*0,C n l 0 



100.0 

•1.4133 

8-7655 

-8.0882 

tfA.A 

*9,4.646 

6.1056 

.9. 5451 

120*0 

-3.6778 

7.0859 

0.0000 

HO P *4.T|lSQ 

5.7974 

. ±0,0001 

. - 140.0 

•4.4665 

4.3258 

8.8000 

. 150.0 

«4,l_8fi& 

2.8426 

•8.8801 . 


4.2022 

-2.5154 

0.0569 

-0.0413 

-7.2130. -3.5405 

4.0413 


• oWI 

-4.4413 

0.0253 

-0.0344 

- .4*S5U 

^*5,1706-. 

.0.0126 

•0*0230 

0.0712 

-5.6676 

0.0044 

-0.01 to 

. -9.622* *5.9285- - 

- 0.0000 

4,QO0Q 

•*•774 

-5.0520 

-0.0044 

-0,0117 

l r 5^2S~ 

-5,52*5 

.*4,4146 

•0.0347 

7.9753 

•4. 6406 

-0.0253 

-0.0345 

1*2146 

_*4.U924 

>0.0369 

90 0 ,0360 

6.2020 

•3.1465 

-0.0564 

-0.0408 

5*0342- ^2*1462- 

*4.0707 

•0,0359 


160.0 -3.4004 1.8199 -O.OvOl 

170,0 -=2.1928 0.68 <LZ fUMSLSl 

180.0 -1.9155 -0.0005 0.0001 

i '■ 190.0 ±2,6008 -0.6883 0.040 0 


3.7493 -1.3359 -0.0621 -0.0266 
_2,46Q2_- . -0.6765 -U.uoSfl -_U,0142 
1,4155 -0.2084 -0.0924 0.0000 
>,**» 0.2048 *0.0898 .0,0142 


200.0 

-3.4252 

-1*6228 

-0.0001 

3.7736 

u. /65a 

-0.0823 

0*u2h7 

218.0 

-• >4.1737 

— m3, 6845 

— >0.0063 

-5.0546 > 

1.5601 - 

•0.0700 

- -0.63*1 

i 220,0 

-4.4694 

•4,3166 

•0.4001 

8.1984 

2.4930 

-0.0563 

0.0407 

r 

•4.3202 - 

•S.74G* 

•A.AA0? 

7 2127 

-3*4845-- 

. -0^0410 

0.0404 

240.0 

-3.09P3 

-7.1048 

-0.0003 

8.0021 

4.401H 

-0.0250 

0.0342 

250.0 

-2.6899 

-8.1306 

0.0003 

8.5603 

5.1506 

-O.0135 

0 . 0 2 a 9 

260.0 

-1 .4152 

-8.7636 

-0.0001 

8.8761 

5.0635 

-O.OOu J 

0 . 0 1 1 6 

270.0 

—0.6666- 

p 336 

0*6064 

6,*22* 

5.92*6 

6,0000 

6 .0000 

260.0 

1.4143 

•8.7659 

0.0000 

8.8783 

5.8571 

0*0043 

0* , 16 

290.0 

2.6795 

Or844*- 

.. 0.0000 

4.5264 

5,5112 

0.0125 

0*0237 

300.0 

'.678'* 

-7.0676 

0.0001 

7.9601 

4.9057 

0.0247 

0 . U 3 38 

1147.0 

— -4.3649 

-5.7740 - 

6,6661 

7,3927 

4.1006 

0.04v9 

0.0408 

320.0 

4.4583 

•4.3060 

8.0001 

6.1830 

3.1577 

0.0564 

0*0410 

330.0 

4.1391 

-2.4463 6.4460 

5,017| 

2.2053 

0.0707 

0.0359 

340.0 

5.3877 

-1.6082 

0.0002 

3 . / 334 

1.3438 

0.0820 

0.0266 

350.0 

2.3751 

-•6.6W 

-6,6661 - 

2.4565 

0.6755 

0.0901 

0*0142 

360.0 

1.9035 

•0,0002 

0,0003 

1*9035 

0.2083 

0 , 0922 

o.oooo 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTI CLE REFLECTION. FREE MOLECULAR FLOW 

h) ROLL ANGLE - 10* 

Aggp • 249.91 m 2 l Kf • 17.837 * ALTITUOE • 490 ka 
MOMENT REFERENCE CENTER AT X, Y, 2 ■ 0, 0, 0 


ALPHA 

C A 

s 

c Y 

C D 

C . 

C n 

C l 

0.0 

1 .4035 

-0.0002 

0.0003 

1.9035 

0.2083 

0.0422 

o.oooo 

10.0 

2.3 720 

- 1L. 67U1 .. 

_i*,*7i4 

_2.45aa 

.-0.2*79 

0 .1312- 

-^U.02U6 

20.0 

3.365* 

1 .5635 

*0.2119 

3.7088 

-0.7527 

0.2203 

-0.0433 

30.0 

4.|079 

2.816* 

mO.4100 

4.97*9 

•1.5294 

0.336? 

-•0.0655 

40.0 

4. *160 

4.2156 

-0.6404 

6.1228 

-?.«464 

0.4757 

-0.0848 

50.0 

«l.?706 

5.053 a.- 

-0.6799 

7.1213 

-3.4160 

0,61/7 

-0.0952 

60.0 

3.6631 

6.4472 

-1.0959 

7.9213 

-4. 3197 

0.7442 

•0.1040 

70*0 

2.6563 

7 .92711 

P.U242S 

JU4501 

-5.0330 

0.8415 

•0.1038 

eo.o 

1.3491 

8.5700 

-1.3700 

6.7887 

-5.5487 

0.404*6 

-0.0447 



J0,733i- 

„-U3934 

6,6426. 

-5.7325 

4,9137 

-0.081b 

100.0 

•1.4016 

6.5624 

-1.3719 

8.6015 

-5.7305 

0.8974 

-0.0944 

110.0 

-2.656? 

7.4430 

«» 1,2654 

- 6.4656 — 

•5.3916 

0,8129 

•0.1156 

120 # 0 

-3.6425 

6.9213 

-1.0913 

7.888? 

-4.7819 

0*68/0 

-0.1094 

130.0 

. -4.^645 

5,652-1 

rO.4602 

7.1221 

-3.9967 

0.5367 

-Q .0562 

140.0 

-4.4216 

4.2247 

-0.6424 

4.1333 

-3.0634 

0.3649 

•0.0846 

150,0 

-4,1036 

2,6163 - 

-_-lU 4 105 

6.9776 

-2.1533 

0.1982 

•0.0654 

160.0 

-3.3715 

1 .5977 

-0.2134 

3.71S6 

-1.3166 

0.05b* 

-0.043? 

170.0 

-2.3932. 

... Al.fe7.li. 

,-0.0.7 37 

2.4b43 

-0.6688 

-0.0423 

-0.0207 

160.0 

-1.4155 

•0.0005 

0.0001 

1.9155 

-0.2084 

-0.0924 

0.0000 

190.0 

--2.JI23 

- -0,6673. _ 

0.0734 

2.4525 

0.1968 

-0.1373 

0.0209 

200.0 

-3.3816 

-1.5641 

0.2143 

3.7234 

o . /aus 

-u.?221 

(..0 441 

210.0 . 

-•*,1112 

— *2.6116 

U.4117 

4.9805 

l.t>iia 

-U.34u3 

U.0b7S 

220.0 

-*.*245 

-4.2172 

0.6425 

6.1305 

2.4262 

-0.4772 

0.0679 

,230^0_ 

-a.?63fl 

-5.6361 

0,6760 

7.1112 

3.3879 

•0.6170 

0.1026 

240.0 

-3.6461 

-6.4091 

1 .0903 

7.8794 

4 #< e785 

-0.7«10 

0. 1085 

250.0 

-2.6554 

-7 .919? 

1 .2616 

8.4425 

5.01/3 

-0.64? | 

0.1697 

260.0 

-1.3461 

-8.5472 

1.3661 

8.7657 

5.52*1 

-0.9028 

0.1017 

-2XXM> 

_ »0.©0U7- 

— «6,75u6 

-1,3964 

8.8643 

5./514 

-0.9190 

0.0931 

260.0 

1.3475 

•6.5466 

1.3671 

8.7673 

5.7123 

-0 .89(45 

0.1015 

290.0 

2.644? 

•7.6606- 

4.2566 

8 .4? 1 7 

5.3782 

-0 .8120 

0.1173 

^00.0 

3.6376 

-6.8924 

1.0881 

7 .8807 

4 . /82S 

-0.6854 

0.1153 

310,0 

4.2535 

- -5.6236 

0.6763 

7 .0931 

3.9964 

-0.5316 

0.1049 

320.0 

4.4105 

•4.2034 

0.6396 

6.1110 

3.0864 

-0.3623 

0.0678 

3 30,0 

4.4*6? 

-2.765*- 

— 0.6066 

. 4.9509 

2.1575 

-0. 1970 

0.0668 

340.0 

3.3536 

-1.5733 

0.2122 

3.6938 

1.3l8i 

-0.0561 

0.0437 

350,0 

--2,3602 

- **.6643 

0.0732 

2.4400 

0.66 7 4 

0.04*5 

0.0207 

360.0 

1.4035 

-0.0002 

0.0003 

1.9035 

0.2083 

0.0922 

0.0000 
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TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED. 

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

, t) ROLL ANGLE » 20* 

A^p • 249.91 a z Lpgp - 17.837 a ALTITUDE • 490 la 

MOMENT REFERENCE CEKTER AT X, Y, Z • 0, 0, 0 

ALPHA C A C* C d C. C„ C* 

0.0 1.9035 -0.0002 0.0003 1.9035 0.2083 0.0922 0.0000 

40.0- ■ - j. t m 0 ,639 j ^j ' ‘ "*** — -4 .42, 1 

20.0 3.2*70 l.^^XG |*WM^>#.691I 0.3*30 -0.057* 

p .x at -y japa p . fr» 4g « ^ -«. * 0M o ,5? oo — - m*h - 

•0.0 *.255* 3.90*1 -1.2138 5.00*7 -2.2523 U.8507 -0.1231 

4-4466 S^ * fc^ 6.6 4$lg > -4,t*4t -4.4336- —4,4500 

00.0 3.525* 6tfll*f^*f,17*2 |^««k*S.070»; 1.3270 -0.1651 

--74*0 2. 5 *2 2 7 .IHItH »«plU O.ljjWTi^ 4.MU 1 . 5 0* 1 -4*4 72 *- - 

60.0 1.3*55 7,896* -2.5890 8.91*8 -5.1058 1.70*5 -0.1678 

100.0 -1.2*61 7.0065 -2.5070 0,«128 *5.2706 ^ 1.60*6 -0.1672 

no . 0 -2 . 557 * 7.3 3 2 1 ■ 2 .0 0 0 0 0 * 4 * 07 « 0*0020— *-.0602 -6. 191 0 

120.0 -3.5028 6.3839 -2.0669 7.5567 -4. *159 1.3201 -0.1773 

-134*0 *4*4&2* 5 .210 7 -*1*»6> 5 4.4 3 0 1— -4. 7 0*0 UO**4 -4.4564- 

1*0.0 -4.2643 3.9146 -1.0176 5.0007 -2.0702 0.7*07 -0.1234 

4-54*0 -3*6575 2*0444 -0*3334 4. 7 44 7 - 2 .64 25 0*4374 -4*6941 

160.0 -3.2596 1 . *835 -0.40*0 3.5870 -l,2*lto 0.1*13 -0.0575 


— 17.0*0 -2*3243 U^jjO =4*1444 -2*4455 ,=4.6*33 4*004.5 -4,0263 



100.6 

61.1111 


••0001 


•0,2064 

-0.0923 

0,0000 

I?1‘ . 

116*2— 



un 



-0 . 1*09 

— o^o 

0,0595 


200.0 

-3.279* 

-l .4a2« 

0,4060 

3.6056 

0,6ft26 

•0.3*78 



2*0.0 

-3.5011 

-6.3651 

2.0623 

250.0 

-2.5511 

-7.29*0 

2,3420 

260.0 

-1.3417 

-7.6595 

2.5770 

210,0 

-0.0445— 

--8*4151 

--2*6266 

260,0 

1.3405 

-7. 6560 

2.5771 

290.0 

2.5*51 

-7*2163- 

2,3765 

300.0 

3.4983 

-6 . 3569 

2,060*“ 

314*4 

*.Q9?Q 

*%19>6 

1 -*«*/« 

320.6 

4.2500 

•1.6125 

****** 

136.0 

t ai.| 

— ? ,996*. 

IIIH 

3*0. 1‘ 

3.2*5* 

-1.4713 

0.40J3 

354*4 

.. 2*2948 

.. - 

-UUJLMfl- 


7.5*12 3.9336 -1.3805 

8.0768 *.«>1*8 -1 .5705 

8.37*2 5.0762 -1.6995 

Jl*43 UJ 5.26*2 -1*1257 

«, 3735 5.2561 -1.6907 

6. 6313 4*1636— —1*5432 

7.53*4 *.*26? 

6.644 ? - 3*16 7-7- 


-0.495C- 
0.1288 
-0*4574. 
0.1751 
0 . 1 B*b 
0.1808 
0.1716 
0.1806 
0.2036 


360.0 


1.1035 -O.fOOt 6.0003 


5.6721 2.1742 

4.7766 

3.569* 1.24*2 

2.3ZiLZ 0*64U0_ 

1.9035 0.2083 


-1.3217 

0. I « 7 0 

-—1*4*16 

— -iu4*i4 

-0.7370 

0.1260 

,*«« 

0,49*1 ... 

-0. 1 788 

O.Q5#9 

- 0.0013- 

— - U-,4^0 5 

0.0922 

0.0000 
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TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOW 

j) ROLL ANGLE - 30* 

• 249.91 * 2 L ref • 17.837 ■ ALTITUDE - 490 hi 
MOMENT REFERENCE CENTER AT X. Y. Z - 0. 0. 0 


ALPHA 

C A 

Si 

Cy 

C D 

c . 

C n 

C 1 

0.0 

1.9035 

-0.0002 

0,0003 

1.9035 

0,2063 

0.0922 

o .oooo 

10.0 

-2.2322— 


2*3031 — 

-0,1603 

».iu a 

•8.0306 

20.0 

1.1003 

1*3266 

•1,5591 

3*4026 

•0,6016 

8.8«63 

•0.0688 

10.0 


— 2,1046 

-1*0696 

-0,4033— 

--1*4406 

8,7694 

•8.41 14 

© 

• 

o 

4.0016 

3.4265 

-1,6702 

5.5095 

-1.9539 

1 . 1495 

•0.1931 

50.0 

3.8585- 

- ^55*3 -2^2042 

6*3136 

-2*1263 

1.5363 

•8,1887 

60.0 

3.3071 

5.5171 

•2*6493 

7*0652 

•3.4545 

1.8939 

•0.2126 

70.0 

2.«028 . 

6-185L 

-<•3*2766 

7*5533 

•4*0364 

2.1651 

•0.22S6 

00.0 

1.2531 

6.8437 

-3.5284 

7.7916 

-4.4106 

2.317« 

-0 .2256 

90.0 - 

•8*8088 - 

■ 6.9266 — 

*•3*5656 

1*7013 

•4.5517 

2.3427 

-8.2164 

100.0 

•1.2567 

6*6594 

•3.5370 

7,6099 

-4.5792 

2.3185 

-0,2258 

llOJ 

-2.3081— 

6*3011 — 

«5*260Z- 

— 4*5660 

• 4*0494 

2.1299 

.0.2848 

120.0 

-3.2067 

5.5716 

-2.8340 

7.0491 

-3.6647 

1.01O2 

-0.2240 

130. a . 

.3.3529- 

— 

-2*2673 

6*3014- 

-3.2562 

l.4“05 

« 0.19*7 

140.0 

-4.0052 

3*4325 

•1.6723 

5*5163 

-2.5394 

1.0388 

-0.1534 

150.0 

•3.1317 — 

2 *-30 09 

-1*0711 

4*4993 

• 1*1992 

0.6295 

•0.1113 

160.0 

-3.1005 

1.3276 

-0.5618 

3.4028 

-1.1300 

0.2030 

-0.0691 

_1 7.0*0. _ 

=2.2517 _ 

0*5669- 

-0*1982 

2.3229 ... 

-0,6044 

0.0390 

-0.0309 

160.0 

-1.9101 

-0*0004 

0*0001 

1,9161 

-0.2064 

-0.0923 

0.0000 

190.0 

•2.2362.. 

_ •a*S799 _ 

0*4960 

2,3070 

0*1509 

•0.2178 

0.0314 

?00.0 

-3.1060 

-1.3233 

0.5618 

3.4066 

0.5896 

-0.4490 

0 .07 l S 

210.0 

•3.1350- 


1*0725 

4.5000- 

1.2021 

•o . 11 In 

8 . 1160 

220.0 

•4.0040 

•3*4226 

1.6710 

5.5095 

1.9335 

-1.1503 

0.1604 

230.0 

-J.81M— 


- 2^2747 

6*3513 ... 

2*6961- 

•1.5342 

0.1995 

aao.o 

-3.2799 

-5.5482 

2.8227 

7.0233 

3.41 la 

-1.0004 

0.2259 

250.0 

-2.3860 

-6.3402 

3.2539 

7. 5007 

4.0007 

-2. 15<r5 

0 .2422 

260.0 

-1.2513 

-6.6224 

3.5178 

7.7679 

4.4030 

-2.3201 

0.242b 

-230.0- - 

•0.0006 


-3*5635 

7,7719 

4.3459 

-2,3427 

0,2302 

260.0 

1.2499 

-6*6203 

3,5166 

7,7654 

4.5747 

-2.3117 

0.2423 

290.0 

2.3792 


3,2435 

7,4600 

4.3267 

-2.1151 

0.2607 

300.0 

3.2768 

-5.5406 

2.8200 

7.0150 

3.679a 

-l .0209 

0.2411 

316.0 

3.8300 

• 4*5340 

2.2720 

6,3434 

3.2607 

-1.44/ J 

0 .2035 

320.0 

3.9825 

-3*4047 

1*6595 

5,4793 

2.5415 

-1.0329 

0.1594 

330.0 

3.7158 

- -2*2920 

1,0654 

4,4764 

1 .6043 

-0.8267 

0.1152 

340.0 

3.0747 

-1.3141 

0.5556 

3.3735 

1.1299 

- 0.2704 

O.O 7 07 

350.0 

2.2117 

.ma*5Z56 

0,1940 

2,2815 

0.5999 

-0.0341 

0.0312 

360.0 

1.9035 

•0*0002 

0,0003 

t .9035 

0.2063 

0.092? 

0.0000 
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'tMj; 


Aref" 

MOMENT 

ALPHA 


0.0 
UUft. 
20 . 
50. 
40.0 
-50.0- 
00.0 


ORIGINAL PAGE It 
OF POOR QUALITY 

TABLE II - SPACE OPERATIONS CENTER SECOND STAfiE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOW 

k) ROLL AMBLE - 40* 

249.91 » Z l Kf • 17.837 ■ ALTITUDE - 490 k* 

REFERENCE CENTER AT X. Y, 2 • 0. 0, 0 


1 .9035 >0.0002 0,0003 1.903S 0.2003 0.0922 


i.im 


80.0 1.1 328 

on n _n no i n 


199.9 *1.1339 

119.9 o2.U59 

120.0 -2.9745 

13fl.fi ?3»gP08 

149.9 -3.8511 


160.0 

1HUL. 

199.9 


-2.8857 

_i2*1.93fl_ 

*1.9195 


200.0 -2.8867 


•2.9768 
-2.1587 
-1.1303 
*0*MU1Z- 
1.1289 
2.1486 
2.9734 
1 ,49| 5 

3.6372 

-3*4086- 

2.8573 


0.0000 



-8.4844 0.5156 *9.9769 


3.6466 2.8217 -1.9556 4.9907 -1.5817 1.3387 -0.1709 

3*5214 1.7 330 ... r 2.^6 7 5.Z54&- .*2.2065 -l. m 6 

2.9966 4.5569 *3#|1«9 6.3661 *2.7917 2.2021 -0.2«2« 

2.1664 5-1666 *3.1913 4**696_ *3.2509 1U«M »0.25l2 . 

1.1326 5.5515 -4.0945 6.9765 -3.5759 2.6927 -0.2561 


-4.9941 ^5749 * *1.7140 2.6791 *9.2596 

igwi — J.5M7 2.4684 — .-6.-2724 

4.5320 -3.2920 6.3263 -3.1631 2.113b -0.2524 

3.7,352,. -2*662 <L 5.7550. « 2.b86 J 1.7002 «MUl, 

2*#|78 -1*4594 4.9986 *2.1193 1.2222 -8.1714 

1 3>1» »U>599 ; — *.944* ■1.5252 9*1999 mO.I234 

1.1309 -0.6714 3.1556 -0.9877 0.3534 -0.0764 

0.5111 -fl.2422 2.2070 -fl.55il lU06i7_ -JL.(L34(L 

-0.9902 9.9992 1.9195 *9.2006 -0.0423 0.0000 


•1.1258 


220.0 -3.6550 -2.0231 


-4 ,5248 
-5.1451 
-5.5259 

■ 5.5748 

-5.5268 

-. 5 .46 6 4 

•4.5176 

■ ■3. 7 .163 

-2.8102 

■ 1*911.4 
-1.1181 


0.6703 

1. 2 612, 

1,9606 

2.4574 

3.2883 
3.7762 
4.0757 
■ 4, 1 065 

4.8765 


1.9195 *0.2086 -0,0423 

2.1.514 JL.ii.4S -4,2471 

3.1550 0.4754 -0.5207 

.-4*10.19 0*9691 ■U.8948. 


•0*0764 

-JUOlifi. 

0*0000 

JL*Q3U__ 

0.0790 


1 *9035 *0*0002 


5*0000 

1.5635 

-1.3394 

0.1798 

5,7166 

apt 

.1 .7*7* 


6.3207 

2.7634 

-2.1925 

0.2579 

6. 7226 

3.2344 

-2.499«> 

0.2754 

6.9448 

3.5610 

•a. 690? 

0.2789 

-6.AU4- 

3.6628 

... -2.7004 

0*2653 

6.4850 

3.7156 

•2.6007 

0*2790 

6.6444 

— -1*5634 

-2*A* 7« 

0.2004 

6,1115 

3.1827 

-2.1232 

0.26/9 

5.4824. 

2*6964 


(7*2249 

4.4746 

2.1258 

-1.2196 

0.1766 

■ 9*9620. 

| . 5322 


Q. 1261 

3.1235 

0.9873 

_ 

-0.3469 

0.0765 

2*UJ1Z 

9*S497 

- * _*0 .0-612 

0*4344 

1.4035 

C.2083 

0.0922 

0.0000 
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ORIGINAL PAGE 13 
OF POOR QUALITY 


TABLE II - SPACE OPERATIONS CENTER SECOND STA6E BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLO'l 



9 


1) ROLL ANGLE - 

50 # 



a ref " 

249.91 a 

l ref“ 

17.837 a 

ALTITUDE - 

490 k m 



MOMENT 

REFERENCE CENTER AT X, 

Y, Z - 0, 0. 

0 




ALPHA 

C A 

S 

C Y 

C D 

C « 

C n 

5 

o.o 

1.9037 

-0.0003 

0.0003 

» .4037 

0.2083 

0.09?? 

O.OOUO 

10.0 

2.0032 - 


- -0.26*7 

-*.05Z4 

•0.0795 

0.2656 

-0,0355 

20.0 

2.5426 

0.9015 

•0.7160 

7.1220 

-0.3555 

0.549? 

-0.0786 

30.0 

3.0479 

1.4*71 

— "1*1391 

>.im 

-0.7324 

0.9455 

-0.1272 

40.0 

3.217? 

2.1642 

-2.0538 

9,3699 

-1.1756 

1 .4006 

-0.l7t»0 

so.o 

3.0600 - 

2.8239 

"2* 7726 

4.9.44 

-1*6377 

1.6637 

-0,2169 

o 

• 

o 

*0 

2.597* 

3.4070 

-3*4160 

5.4617 

-2.0568 

2. 2625 

-0.2445 

70*0 

1 .*761 

3.8521 

• 3U9099 

5.7830 

-•2.4064 

2.5708 

•0.2498 

80.0 

0.9789 

4,1264 

-4.2144 

5.96?5 

-2.6519 

? . 7 7 1 o 

-0.2570 

90.0 

-0.0009 

4*1552 

-4*2437 

5.9216 

•2 * / il 1 

2.7 66 3 

•0,2506 

100.0 

-0,9764 

4*1228 

-4*2083 

5.9540 

•2. 7691 

2 . 75b 1 

•0.2661 

110*0 

*1.8703 

3,8501 

- *3k 90 58 

5,7748 

-2.6478 

2.546? 

-0.2615 

120.0 

-2. 5757 

3.38 63 

-3.3921 

5.4243 

-2.3862 

2. I'M* 

•0.2156 

o 

• 

o 

~4 

-3.03*7 

<2*8092 

•41*7538 

4.9524 

-2.0501 

1.7714 

-0 ,2043 

140.0 

-3.2151 

2.1638 

-2.0523 

4.3674 

-1.6577 

1.2631 

-0.1761 

iso** 


4r* 4*58- 

•1*3356 

A, 6? 36 

-1.2226 

0.7467 

-0.1279 

160.0 

-2.6??! 

0.91 u 5 

-0.7271 

2.0546 

-0 .8260 

0 .366 1 

-0.0796 

170*0 

-2.02*2 

0*4407 

-0*2719 

2.0/68 

-0.4968 

0.0064 

•0.0358 

180*0 

-1.9115 

-0.0002 

0.0000 

1.9115 

-0*2086 

-0.0926 

O.QOUO 

190*0 

• 1.4948 

*0*4338 

0*2664 

2.0483 

0.U713 

•0.2640 

0.0363 

200.0 

-2.609? 

-U .9024 

0.7209 

2.8 39t 

0.34*9 

-0.5533 

0.0619 

210*0 

-3.0S49 

-1*49*6 

1,3429 

1,6410 

0,7 168 

•0 .4466 

0.1331 

220. 0 

-3.2250 

-2.1640 

2.0587 

4.3782 

1.16U5 

-1.4030 

0.1646 

230.0 

-3.0498 

91 

.2**807 

4.9615 

1 .6146 

•1 . 85b0 

0.2298 

240.0 

-2.5820 

-3.3847 

3.3934 

5.4?63 

2.0390 

-2.2596 

0.2621 

250.0 

-1 .B6<*7 

-3.6244 

3.8*0* 

5. MU 

2.36/3 

-2.562b 

0.264ft 

260.0 

-0.9715 

-4.0860 

4.1646 

5.6970 

2 .620 7 

-2.744? 

u.2769 

27Q.0 

”0.0007 

-4*1156 

4*1949 

5.6569 

2.7035 

-2.75/u 

0.2660 

280.0 

0.9683 

•4.0786 

4.1553 

5,8846 

2.7492 

-2.7298 

0 ,2ft 00 

290.0 

1 .*473 

-3.7891 

3.6387 

5.6837 

2.0129 

-2 .6020 

0.2743 

500. 0 

2.5690 

-3.5666 

3.3744 

5.39/3 

2.3945 

-2. 145b 

0 . f <4 7 2 

310.0 

3.0113 

-2.7756 

2*7207 

4.6966 

2.U453 

-1.7527 

0.2123 

320.0 

3.1*99 

-2.1426 

2.0312 

4.3289 

1.6555 

-1 ,270b 

0,1 82? 

330*0 

3.0324 

-1*4872 

1.3299 

1.61 35 

1 .2273 

•0.793? 

0.1321 

340.: 

2.5*03 

-0.6956 

0 . 7 1 1 3 

2 . b<> 79 

0.023/ 

-0 . 37b 7 

U.06 JO 

350*0 

1.9930 

-6*4334 

0.2660 

2.0465 

0.4935 

— 0 . 06 0 0 

0.0560 

360*0 

1.9037 

-0.0003 

0.0003 

t .9037 

0.2063 

0.09 C 2 

0.0000 
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ORIGFWAL PAGr p 
OF POOR QUALITY 

TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

n) ROLL ANGLE - 60* 

A^ - 249.91 » Z L m • 17.837 ■ ALTITUDE • 490 ka 
MOMENT REFERENCE CENTER AT X, V, Z - 0, 0, 0 

ALPHA C, C, C, C„ C t 

0.0 1.9037 *0.0003 0.0003 1.9037 0.2043 0.0922 0.0000 

40*0 U4»0P J fr &'&. jtMhM ** 

20.0 2,2*57 i.NSlI y *0.223* 0.54*9 *0.0774 

* 30** 1*9*11 i. 0* »» i Biwi* 3 .061 * «0.*1S*- ****** >**122$ 

40.0 2.7044 1.5010 *1.9470 3.637* -0.7711 1.3297 -0.16*3 

*0*0 a. s a b 3 - a ! <* ni 1 - 4 * 09*9 -* 1*0*96 4-* 7 3*2 — - -0.202* 

l *0.0 2, |*t» ; A. 4499 *1.3501 2.1002 -0.2264 

t 70.0 1 . 5 222 " H i' 9 lil#' ■ 1 .9 II 4 3 4*43*2 ■i*M*4 8*34X1 *0.24*3 

80.0 0./850 2.7006 -3.8192 4.7233 -1.7242 2.5029 -0.2185 

$0*0 * 0.000 5 2*2403— -*3.0543 4„|»53 -4*7*55—2.5243 — -0.2131 

100.0 -9.7709 2.*?»|f yj&^tOST -1.0161 2.4950 -0.2308 

110.0 -1.5120 2*5*91 61.IMI .^**41*9 -1.7*44 -2.3*3* -0*24*3 

120.0 -2.1107 2.2720 -3.1450 4.3978 -1.6267 2,0b84 -0.1921 


L£l 


-130*0- 

140.0 
50*0- 

. 0.0 

170 *0 - 

180.0 

190*0- 


-2,7021 

■ 2.6085 


1.502$ -1.9480 1.6372 


3*0121 


ial.295* 


-2.3218 

_-.U07.59_ 

- 1.9129 

jOOIIL 


0.6824 

JUOS59 


-0.7265 

-0.2890 


•0.0004 

mom 


"Jk. 


0,0001 

0,2781 


2.5137 
4*921 1- 

1.9129 


1**320 

•i.1911 
0.9194 
■0.6613 
*0*4325 

•0.2084 < 


1.6643 

1.2118 

0*3696 

0.3879 

0.0926 

•0.0926 



200*0 

?10,Q 

-2.3017 

-0.6740 
-1 0668 

F 

220.0 

9X4,0 

-2.6803 

»*,9t xi 

2&L 


200*0 

-2,1060 

-2.2556 


2S0 * 0 

-1.5055 

-2.5157 


260.0 

-0.7765 

-2.662a 


.270,0 

_ .0.0007 — 

-2.6903 


260.0 

0.7760 

-2.6622 


0.7174 
t 3473 


*« ■ 1*9295 


M 


5*63 


290.0 1.4*91 

300.0 2.0856 

310.0 2*4134 

320.0 2.6574 

330.0 -0,5710 

340.0 2.2564 -0.6650 

150.0 - 1**503 *4*3^04 

360.0 1.9037 •1.0805 


3.1201 

3.5312 

3.755? 

4UI06* 

1.7567 


-2.2311 3.0900 

-* 4 * 832 * 2*6226 

•1.4758 1.9092 


0.7017 

- 0*2181 

0.0003 


-0.1*65 

•0.1674 

-0*1232 

-0.0779 

.-0,0360 

0.0000 




2.44Q6 

— — 

0*2162 

■U.47BJ — 

-0.5500 

0*03*2 

0.0798 

3*,066Q 

- G*iUoM 

-*0.9152 - 

- 0*4245 

3*604? 

0.7506 

-1.3144 

0.1735 

iai< | ' 

1 

-l.THf 

6*2447 

4.3696 

1.3192 

-2 . Obi 3 

0.2384 

<!.S 706 

1 *b<|09 

-2.3199 

0.2361 

<4.6460 

1 *6961 

-2.4684 

0.2310 

4 # Uii 

*,/<►** 

-2.4924 

0.2256 

*.6*95 

1.6020 

-2.4661 

0.2389 


1,7514 

—2 ,277j 

0.225? 

a. 3264 

1 .6100 

-2.0279 

0.1920 

l« 9*05 

1,41 34 

-1.6217 

0.1918 

1*5727 

1.1622 

-1.1873 

0.1710 

-*,044*- 

0,V16* 

-0.7551 

0.1263 

2.4ai9 

0.6527 

-0.3693 

0.0740 

— It* 944- 

-• 0,429*- 

-0.0869 

0.036U 

1.9037 

0.2065 

0.0922 

0.0000 
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ORIGINAL PAGE 13 
OF POOR QUALITY 

TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

a) ROLL ANGLE « -SO* 

Aggp - 249.91 m 2 t REF - 17.837 m ALTITUDE - 490 la 
MOMENT REFERENCE CENTER ATX, Y. Z-0, 0, 0 


ALPHA 

o* 


C Y 

C D 

C . 

C n 

C t 

It.U 


-0.1,0 1 1 

0. ooo 3 

2.2929 

U . 3 7feb 

U .0922 

ft .00 0 0 

1 0 . u 

2..'4M 

0. 3t*55 

0.3406 

2 . c 9 6 6 

0.1 165 

*0. 1 196 

U . 0 4 f> 0 

20.0 

2.fcM0 

' o . ni« 

15782«l 

2.6415 

-070980 

-0.4335 

0.0997 

30.0 

2.9101 

1.1469 

1.4447 

3.4329 

-0.373? 

-0.0449 

0.1564 

*40.0 

2 . Q 7 4b 

) .6035 

?.Toi? 

3.9670 

-O.brtSl 

-1 .31Mb 

0 . 2 1 / (' 

So . <> 

2. / S 4 4 


2.819m 

4.4205 

-1.0163 

-1 .7966 

0.2b9l 

60.0 

2.?984 

2.4128 

3.415b 

4.7556 

-1.3323 

-2.1692 

0.3105 

70.0 

1 .6206 

2.6610 

3.4366 

4.9386 

-1.5417 

-2.434? 

0.3146 

no . o 

O.M4b7 

~ 2.86 42“ 

6^126? 

5.0761 

-1 . / MU 1 

-2.6485 

0.338} 

9 0 . 0 

o. 0<t 5 1 

2 . 6 7 m 2 

4.J464 

5.U26U 

-1 .8559 

-2.66/0 

0.3468 

100.0 

-0.8182 

2.T866 

3,9626 

4.9097 

-1.8765 

-2 .567 1 

0.3001 

110.0 

-1 .6036 

2.6477 

3.7755 

4.8649 

-1 .85*4 

-2.4733 

0 .£890 

It’O.O 


" 2 . 5 9 I P 

3.3/3 3 

4.o9 7 3 ~~ 

-1 . 7605 

-2.2 <25 

0.2719 

1 3'».l! 

-c.7 <32 

c.U?47 

2.601 ? 

4.3909 

-1.56/7 

- 1 .85*8 

0.2537 

lao.o 

-2.9786 

1.6044 

2.1461 

3.9929 

-1.3665 

-i .4208 

0.2173 

150.0 

-2.962? 

1.1600 

1.4635 

3.4717 

-1.1066 

-0.9994 

0.1541 

1 bl! .0 

•2 . 6 55 0 

l' ~ l 3b 4 

0 . 6 32^ 

“2.8675 

-0.64U 3 

-0.6013 

0 . 10 0 7 

1 7 0 . 0 

-*.2395 

0 . 3 6 4 *5 

u.3395 

2.2 896 

-0.606b 

- 0 . e 9 6 4 

0 . U4bfe 

lae.o 

-2.3075 

*0.0013 

0.0001 

2.3075 

-0 , 3762 

-0.0923 

0.0000 

190.0 

-2.2424 

*0.3836 

-0.3369 

2.2925 

-0.1207 

0.121b 

-0.0468 

200.T 

•2.6669 

~~-Ti ~T < ?h~ 

-0.8279 

2.8559 

0.0 43 4 

0.43/8 

-0. 1 ft 19 

210.0 

- 2 . 4 3 U « 

- 1 • 1 55 i 

- 1 .4565 

3.457b 

0 . 5664 

0.651/ 

-0.1632 

220.0 

-2.960? 

-1 .6074 

-2.1493 

<.9960 

0.6866 

1.3122 

-0.2238 

230.0 

-2.7523 

-2,0367 

-2,8173 

4.4179 

1.0152 

1.7616 

-0.2775 

?4>>.0 

~T.J»Tr 

-2. mi in 

- 3 . 4tJ6* 

4.7493 

1.3235 

2.1610 

-0.3200 

?5<>.o 

- 1 . 8 6 / S 

- * • /oil 

-3.6/36 

4. 9856 

1 . 5M8 6 

2.4/11 

-U.34U2 

2b 0 . l» 

— o . 8 6 / ? 


-m. 11 5b 

5 . It b4 0 

1 . /69b 

2 . r> 364 

-0.3499 

2 7 o . 0 

-<'.0O? rt 

-e.f'hhb 

-4.1 2 5b 

5 . (Mtb t 

1 .052n 

2.b547 

-0.3531 

280.0 

0.81 97 

"-2.7884 

-3.9993 

4.926? 

1 .8817 

2.5900 

-0.3263 

290.0 

1 .6066 

-2. 64.37 

-3.7771 

4.6654 

1.8638 

2.4651 

-0.3056 

3 0 0 . ft 

< .2756 

*855 

-3.3786 

4.7045 

1 . 7*45 

2.224 / 

-0.271b 

<10.0 

. 7 <8 S 

- 2 • ** 2 iuj 

-2. 79t> 5 

4. 5nn) 

1 . J912 

1 . 8 9 6 1 

-0.2557 

320 . 0 

2.9673 

-17598 7 

-2.1370 

3.97b« 

1 .3682 

1.4135 

-0.2206 

330.0 

2.9006 

-1.1439 

-1.4360 

3.4207 

1.0996 

0.9748 

-0.1615 

340.0 

2 , 6 1 4 S 

-0 .72 79'*”" 

-0.816 < 

2 . n?o4 

0.3370 

0.5912 

-0.1 01 1 

5^o . o 

f".? <2 l « 

-It • 38 3t> 

-0.3372 

2.2*24 

0 . n o -1 4 

0.29hS 

-0.0465 

360.0 

2.2929 

-0.001] 

d.oooi 

2. 2*29 

0.3766 

0.09?? 

0.0000 
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ORIGINAL PAG ei *S 
OF POOR QUALITY 

TABLE III - SPACE OPERATIONS CENTER THIRD STA6E BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON 

b) ROLL ANGLE - -SO* 

- 249.91 » 2 L^ f • 17.83? • ALTITUDE - 490 ka 
MOMENT REFERENCE CENTER AT X, Y, 2 • 0, 0, 0 


ALPHA 

C A 

°N 

C Y 

C D 

C « 

C n 

C L 

0.0 

2.2929 

- 0.0011 

0.0003 

2.2929 

0.5766 

0.092? 

0.0000 

l «> . <1 

2.38)0 

0 . <47 7 0 

0.3201 

2.4406 

0.0654 

-0.1088 

0.01*0 

29.0 

2,912*1^ 


95* 

-Tjsm 

•«.«Sf -9,4243 

8.0876 

50.9 t 

3.3169 


C3J8I 


•9,ft693 

8.1428 

40.0 

3.44^0 

2.2 7 3 1 

2.2035 

4.6662 

-1.1051 

- 1.3577 

0.2000 

50.1) 

3.2636 

2.9623 

2.959? 

5.2929 

-1 .5944 

-1.8590 

0*2549 

60,0 4* 

-aitSMi" 


p^6235 

5.7698 , 

42.0535 

-2.3109 

6.3008 

70,0 

1*9711 , :i - 


■^4,1136 

6.0528 

•2.4187 

-2.634J 

0.325* 

80.0 

* 1.0294 

4.2934 

4.4393 

6.2454 

-2.6996 

-2.8634 

0.352? 

9C.0 

0.0021 

4.3056 

4.4509 

8.1770 

-2. / 896 

-2 .b 7 58 

D.3 C 90 

loo.o 

•1 .0941 

4.2lfT T " 

4.34 1 

6,1164 

-2.8238 

-2.8212 

, 97 

110.0 

-1.9624 

3.987 J 

4.0922 

6,02M 

-2,7535 

•2.6568 


120.0 

-2.7169 

3.5296 

3,5848 

5.7024 

~d . 5333 

-?.34fc7 

0 . 7 * 

1 30.0 

-3.2560 

2.9591 

2.9550 

5.2839 

-2.2246 

-l .960 

^ - , ;> 

140.0 

•3.4640 


VtJ* 


-1.8318 

-1.46*4 

v .2016 

" 150.0 

-3.3368 

1.5941 • 

H.4692 

1,9649 

•1.4068 

-0.9992 

0.1443 

160.0 

-2.9606 

0.9815 

0.6219 

3.2132 

-1.01b4 

-0.59S9 

0.0885 

170.0 

-2.3835 

0 . 4 7 1>2 

0.3211 

2.4431 

-0.676? 

-0.?6S1 

0.0395 

ieo.o 

-2.3089 

-liTooio 

-770002 

2.150#* 

-0 . j763 

-6.0*23 

0.0000 

$ 190.0 

-2.3795 

•9.4751 

•0,3183 

2.4387 

-0.07U 

0.1096 

-0.03*7 

200.0 

'^279484 

-0.9761 

-0.8164 

3.1991 

0 .?3 1 4 

6.4354 

-6.0900 

210.0 

-3 . 3b 1 

-1.5902 

-1.4756 

3.9813 

0.6303 

0.8698 

-0.1485 

^ 220. 0 

•3,4850 

-2.2934 

“^»;2270 

4.71 j8 

1.1019 

1.36*4 

-0,20*5 

t- 230.0 

-3.2554 

-2,9544 

r 

-r;94»9 

5.2777 

1.5813 

1.8573 

-0.2657 

240.0 

-2.7536 

-3.5615 

-3.6272 

5.7657 

“J’.oTii 

2.51 15 

-6" .31 45 

250.0 

-1.9746 

-4.0033 

-4,11 4 (’ 

6.0549 

2.4201 

2.6422 

-0.3348 

? b 0 . 0 

-1.030? 

-4. 26 78 

-4.4314 

b . 230 1 

2 . ^ ^95 

2 . S5b2 

-0.3676 

2/0.0 

-O.OOc’6 

-4.3059 

-4.4480 

6.1751 

2. /4c 1 

2.8744 

-0 . 3666 

280.0 

1 70053 

-4.2125 

-4,3414 

6,1162 

2.3220 

2.8163 

-0,344* 

290.0 

1.9495 

-3.9539 

•4,0582 

5,9762 

2.7381 

2.6378 

-0.3304 

30 0.0 ' 

2.7221 

-3.5225 

-5.5810 

5.79 7 5 

2.5345 

2.3395 

-0.2962 

310.0 

*.?</<! 

-2.9373 

-2.9320 

5.24/7 

2.2203 

1 .9387 

-0.2462 

320.0 

3.4605 

-2,278? 

-2,2008 

476799 

1.83*6 

1.4675 

-0,2066 

330.0 

3.3327 

•1,5906 

•1,4651 

M»« 

1.4135 

0 ,**76 

-0.1475 

34 0.0 

2 • 9 20 4""*" 

-0.9666 

-0,8065 

3.168 5 “ 

"7.010 ? 

0.5858 

•0.0845 

350.0 

2.3634 

-0.473? 

-0.3167 

2.4224 

0.6746 

0.2845 

-0.0345 

' 3V6'.’o"~ 

' ?/?9?9~ 

-O/OOIl 

0/0003 

272*2* 

0.3766 

0.0*22 

0.0000 
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ORIGINAL PAGE 13 
OF POOR QUALITY 

TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FUN 

c) ROLL ANGLE - -40* 

- 249.91 B 2 L^p • 17.837 ■ ALTITUOE • 490 tai 
MOMENT REFERENCE CENTER AT X, Y, Z - 0, 0, 0 


ALPHA 

C A 

5 

3 

r 

-D 

s 

C n 

r A 

“.0 

?.24*<> 

-0.0011 

ft.Oft03 

2.2930 

0.3766 

0.0922 

0.0000 

1 <».o 

2.5“!^ 

0.5615 

0,26.3 

2 . 5b9? 

0.0164 

-0.0852 

0.0302 

ao.o 

3,2226 

1.2162 

0.7500 

3.5118 

-0,1779 

-0.3931 

0.0706 

o 

• 

o 

PA 

3.7211 

2.0*43 

1,57*6 

*.«*TI 

-0.9110 

-0.0064 

0.1196 

40.n 

i.o I'M 

2.9*33 

2. loss 

5.U95 

-1.5409 

-1.2975 

0.1726 

Sil.M 

3.7144 

3.91 70 

2*63/4 

to . o to 7 2 

-2.2009 

-1.792ft 

0.222C 

60.0 

3.1504 

4.7*61 

3.4690 

6.6668 

-2.8163 

-2.2358 

0.2649 

70.0 

2.2797 

5.3649 

3.9950 

7.0690 

-3.31*3 

-2.5771 

0.2994 

60„n 

1.1^67 

S . 7 7 to 7 

*.3018 

7.2672 

-3.06/4 

-2.7*65 

0.3237 

*4 o . o 

*» . t*»» 1 4 

5 .*U04 

4.31u> 

7.2139 

-5.760^ 

-2.6U2S 

0.3294 

iou.o 

-1 71*98 

5.6967 

4.2260 

7.1 ?72 

-3.H066 

-2.7576 

0.2906 

110.0 

-2.2641 

5.3636 

3.9731 

7.0351 

-3.6714 

-2.5812 

0.3063 

12<!.o 

-5.1 420 

4.7366 

3.«rti9 

6.6528 

- 3.3445 

-2.2714 

0.2730 

1 3<‘.0 

- 5.724* 

->.4241 

2.6919 

o . U9to3 

-2. 0401 

-1 .8/ 18 

0.2236 

140.0 

-3.908? 

”2.9769' 

*2.0999 

5.3282 

-2.3096 

-1.4053 

0.1721 

150. o 

-3.7106 

2.0*00 

1.3714 

4.435* 

-1.7169 

-0.94b4 

0.1196 

lftft.O 

-3.?258 

1.2179 

0.7524 

3.5158 

-1.1757 

-o ,55to5 

0.0706 

1 / o . n 

-R.W7 

u . 56 0 4 

0.2639 

2*5/09 

-0.735, 

-0.2666 

U . 0 3 0 7 

180.0 

-273010 

-oTobYiT ' 

b.oooo 

2 . 30 lCT 

-0.3762 

-0.0926 

0.0000 

190.0 

-2.4916 

-0.5567 

-0.2601 

2.5593 

-0.0263 

0.0666 

•0.0311 

20 0.0 


-1 .207? 

-0.7424 

3 . 4 *5 9 0 

0. 36 Mt 

0.3927 

-0.0726 

a lo.o 

-S. 7 o " 3 

-2.0325 

- 1 , 3totol 

4.4^55 

0 .»9cb 

U.60^9 

-0.1247 

220.0 

~ -3.8924 

« 2T 9626 

•2.0886 

5.3u34 _ 

1.5163 

1.2907 

-0.1611 

230.0 

-3.6885 

-3.6625 

-2,8073 

to. 0315 

2.1685 

1.7793 

-0.2342 

2* o To” 

-3.1236 

-4.7012 

-3.454c 

to . too 34 

tf.VTo* 

2.216? 

-0.2604 

250.0 

-2.?55to 

-5.3293 

- 5.94*6 

to .4^27 

3.2751 

2.5540 

-0.3164 

2r>0 . u 

-l.l7/o 

-5./0/2 

-4.24/ 3 

7 . 1 9o»* 

3.to2M 

2 .7 t>26 

-0.3434 

2/>. 0 

-o . 0<»?4 

- 5 . / 4 4 li 

-4.2/10 

7.1457 

5./ -39 

2. 7 7fc 5 

-0.3436 

28 0.0 

1.1612 

-5.6525 

-4.1986 

7.1237 

3.7660 

2.7444 

-0.3235 

290.0 

2.2553 

-5.2633 

-3,9126 

6.9309 

3.6376 

2.5520 

-0.3255 

ICO .0 

3. 1 052 

-4.6773 

-3.43 4o 

fa. 5 to/T 

3.32^4 

2.2451 

-0.2668 

4 I o . fi 

3 . t 7 to 2 

-3 . to / o i 

-2.79/m 

fa . 0 1 16 

*'.6639 

1 .8497 

-0.2329 

320.0 

3.8718 

-2.9486 

-2*0760 

5.2756 

2.3092 

1.3953 

-0.1789 

330.0 

3.6775 

-2.0201 

-1.3561 

4 .3943 

1.7179 

0.9375 

-0.1238 

340.0 

3 . 1 652 


-0.7 Sir' 

3.4491 

1 . 1 7 32 

0.5449 

- 0 . u 7 2 3 

35o.O 

2.4*4 1 

-U .554 } 

- 0 . 2 / M 

2 . 5 M 2 

ft. 7 311 

n .25to 7 

-0 .0 3 06 

36O.0 

2 .2 930 

-bTooii 

" ~o766o3 

2.2930 

0.5766 

0.0922 

0.0000 
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249.91 


ORIGINAL PAC7 IS 

OF POCT. r A 

TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASEO UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLMf 

4) ROLL ANGLE - -30* 

L^p - 17.B37 ■ ALTITUDE • 499 I. 


MOMENT 

ALPHA 


REFERENCE CENTER AT X. Y, Z ■ 0, 0. 0 


i>7o TTmo” 

10.0 

STcair 

50.0 o.oom 

*40 To TTTsT" 

50.0 *.p5C5 

6*70 5.0517’ 

70.0 2*0570 

~~ 8 0 . o T .TTTslT^ 

Qf.o <i.<»on 

lbb.0 -1 2962 " 

no.o »?«9*u 


uo, 0 

150.0 

100.0 

150.0 

nroTcT 

1 7 f« . u 


150.0 


1 1 o . » * 


-4.o«53 

-<•2274 

-3.9970 

-<.4i;? 

-c.59*9 


-2.5991 

-TTft-'TT 


- 0.0011 

0.634b 


3.5 890 
4.7493 


*.sm 

7 .u7b*> 
7.1 300 

7.0291 

6.5617 

5.7740 

4.746ft 

1.4169 
0 ,t) JJb 


0.0005 

0.2209 


1.7759 

2.4072 

2,9773" 

3.4133 

3.6791 

3.694/ 

1.6429 

I.W42 

2.964ft 
2 . 404ft 

T.W 


0.6206 
U .230 1 


2.2930 


0.3766 


2.6760 -0.0221 

5.6190 -1.9240 


0.0922 

-0.0526 

•4+3127 

•4,4494 

-l .0904 


6.6762 -2.7296 -1.5171 


7.9|4S *3,4441 

MIPI *4.4444 


8.0735 


•3.4441 -1.4074 

•4.0444 *2.2444 

-4.5t«5 -2.39C5" 


8.0245 -4.656ft -2.4115 


4. 4127 
7.7432 


•4.6417 -2.3443 


-4.4714 


7.3313 -4.0372 


6.6703 -3.436? -1.5927 


5.7447 

4*4412 


•2.7145 

*1.4828 


3.7313 -1.3155 


-4.0 OH *34**T -8.376* 

-4.6328 *0.2279 2.6744' 0.0134 


2.6746 -0.7856 -0.2329 

*3**fT -0.376* -0.0421 

2.6744 0.0130 0.0536 


-'.9973 -2.921ft 


250. 0 

260.0 
27 0.0 


300 # 0 
< 10.0 
32b; 6“ 


3t)0.0 

Tj5o7o“ 


-9.0235 

-1 < 
•»* • 0»1 1 g 

~T .2919“ 


-3.5*92 

-4.71*5 


- 0.6180 

-1.1062 

-l.7*$9 

-2.9*41 


-b. r jlb<* -5.57^5 


-b-bSl 
-7 .uMS 

~Hb^9lTS“ 


2.4569 -6.4009 

~i .Tibs -5.7 0 43" 
^ « 0 ’>o^ -4 # b92« 

4.2047 -i.5^47 

3.4681 -2.4060 

- - 3 

*1.3971 


-i.b3c?2 
-i.b7 1 b 

-3.6063 

-3.3531 

-2.9271 

-2.37Sb 

"HT7576 

*U1«07 

-0.60Mb 


^.SM7 *0.b2b3 -0.223M 


2.1 730 


- 0.0011 


0.0003 


4.7975 

4.7424 

6.4*44 

"7.2735 
7.7322 
7.9755 
7.9598 
7.7235 
7.6892 
T724 54 
6.5960 

5. 7676~ 

3.684 1 
2.6362 
2.2410" 


0. 4863 

1. :318 

174454" 

2.643* 

~J TTIiT 

4„u<ib5 
<4.*4b33 
a. bibb 
T.6465 
9.9373 
9.0130 
3 . **2 i/2 
iJZZZ 
1 •*#035 
r.Tub 

0. 7»c:3 
0.3766“ 


O.OOilO 

0.0202 

0.0500 

0.0079 

oTl 306 
0.1716 
V.2107 


0.2739 

072929 

0.2550 

“oTibcl 

0.17b*" 

07I299 

0.0053 

obesW 

U • 0206 

o.ooOo 

-0.0249 


0 . 3 « 36 -0.0521 

0. b696 -0.0924 

1. C658 -6,1375 

1.5085 -0,1824 

1 .8660 -072238 


-2.2148 

-1.9394 


-1.1957 

-0.8064 

"—0.47 3 I 


2. 1««*2 
2.3662 
2.3933 


■0.2570 

■0.2797 

■0.2853 


2.3618 -0.2643 


2.1919 


-0.2708 


1.91/6 -0.2376 
1.57b4 -0.1855 
1.1924 -0.1356 
0.8020 -0.0910 
0.4662 -0.0514 
0.22/0 -0 . 02u5 


0.0922 


0.0000 
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ORIGINAL RAGE IS 
OF POOR QUALITY 


TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP 
AERODYNAMIC CHARACTERISTIC: BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOW 

e) ROLL ANGLE - -20* 

*REF - 249.91 « Z L kf - 17.837 ■ ALTITUDE - 490 la 
NDKNT REFERENCE CENTER AT X. Y. Z - 0. 0. 0 


ALPHA 

C A 

5 

Cy 

5) 

5i 

c « 

C A 


2.2<»i»' 

-0.0011 

o.o«o3 

2.2930 

0. J7bb 

0.0922 

0.0000 

1 . o 

2.0*42 

0 .692 1 

0.1 o22 

2.7659 

-0.0534 

-0.0U3 

0.0092 

20.0 

3.57 IN 

I.STBfc 

i.««26 

1.915* 

' ••.5944 

-•.1998 

0.0259 

30.0 

♦.2462 

2*7576 

•.•357 

5.115* 

- -1.3490 

•••'.661 

0.0497 

<U* . 

4 „ An 35 

4. .(i54ft 

1.2/brt 

6. 14 95 " 

-2.2275 

-0.7 /i-9 

0 . 0 7 as 

50 . 11 

“ .21 4* 

5.36^b 

1.7194 

7 .U824 

-3.1461 

-1.0693 

0.1063 

o 

• 

c 

1 

3.6S99~ 

~r.5797~ 

~ 271519 

7.6118 

~ -4.0026 

-U3763 

0*1365 

70.0 

2.6337 

7*4669 

2.9656 

8.3059 

•4.6906 

-1.5941 

0.1613 

iu/.o 

‘\7vflis ■" 

a.oacS 

27bbb! 

_ 6 .57 4 r 

-5 . 1595 

-1.7290 

O.lOcc 

90.0 

u . Oi t* / i 

6.1635 

2.6955 

6.5^23 

-b .35o4 

-1.757 5 

0.1919 

too.(T 

-1.3744 

6.6223 

2,6450 

8.5534 

-5.3437 

-1.7295 

0.1753 

no.o 

-2.6190 

7.4630 

2*4514 

6.27 35 

-5.0723 

•1.6001 

0*1766 

120.0 

-5.M 

o.b«9i 

2.1 360 

7.7714 

-4.54*4 

-1 .41100 

0.1512 

\ 10.0 

-<•.2152 

•s. Sblb 

1 ./231 

7.0260 

-5.0344 

-l.lboi 

0.1120 

140. C 

-4.4502 

4.0459 

1.2751 

6.1331 

•3.0284 

-0.8777 

0.0760 

* ‘ 150.0 


2.7243 

0.8249 

5*0425 

-2.1768 

-0.5977 

0 .1*491 

' IbO.o' 

-3.51b* 

1 .bb(f7 

u7^4 15“ 

3."b/^2 

—1,41/4 

-0 . 3bt 1 

U.0261 

17 0.1- 

-2 . n 7 5 1 

U.httSAi 

0 . 1 bO* 

2. 75b5 

-0.02/4 

-0.19Gb 

0.0092 

18 0.0 

-2.3024" 

-OTofT? 

O.oooi 

2^3024 

-0.3762 

-0*0?26 

0.0000 

190.0 

-2.6731 

°Q.b670 

-U. 1609 

2.7541 

Q • 0443 

0.0114 

-0.0097 

20 0.0 

-5.Snb4 

-1 . b 7nS 

-0.4423 

3.926? 

0”5«lh 

0.2019 

-U.0277 

2lo.li 

- '.2121 


-0.824b 

5 . u 7 1 0 

1.3209 

0 . 4643 

-C .0532 

220.0 

-4.4604 

•4.0404 

-1.2737 

T7i373 

2.1971 

0.7705 

-0.0834 

, 230.0 

-4.24*2 

-5.3484 

-1.7235 

7.0322 

3.1034 

1.0605 

-0.1150 

~ 2*0*0 

•i.MP"" 

-b.52t4 

-2.T29V 

7~ /« 10 

3.94*1 

1 .364*1 

-0.147b 

2b<».0 

-2 - hie- 5 

-7 .4554 

-2.4452 

6 ,?4b4 

*4.6462 

1 .5839 

- 0 . 1 :ii 

2M'.U 

-1 . 

— d . Oil 3 * 

-2.6421 

8.5153 

5. 12V7 

1.7233 

-0.1 9bS 

2 7 0 . 0 

-r.Oi-1 1 

-8. 1544 

-2.b*94 

H .582b 

5.4151 

1 . 75/6 

-0.2db5 

_ 260.0 

1 . 3703 

-779634^ 

-2.6345 

3.513? 

5.3152 

1 *7274 

-0.1905 

290. u 

2.6115 

-7.4161 

-2.4369 

6.2249 

5.^659 

1 .5905 

-0.1906 

500 . 1 ) 

1.6041 

-b .50 7 5 

-2.1252 

/ . 7 201" 

4 . >544 

1 . 400 1 

-o.lb98 

510.0 

4.21«* 

-5.335/ 

- 1 • 7 1 *3 

7.015b 

3.0519 

1 . 1 504 

-0.120b 

32l»“‘o 

4.418? 

-4.0227 

-1 .2662 

6.1083 

3 . 011 s 

0.8749 

-0.0816 

130.0 

4.1586 

-2.6964 

-0.8149 

5.006 * 

2. 1811 

0.592b 

-0.0517 

5 4 0.0 

1.5?9* 

-1.5 5 / / 

-n.4 5bf 

3 . 8**5 

i . *22* 

l> . 5 5 b 2 

-0.027 1 

550.0 

^ .f 1 / * 

-U .0804 

-if. 15/5 

2 * 7 1 b 1 

0.6214 

0. 18h1 

-ti. Oil 9 4 

16U.0 

2.2930 

-oVooi i 

0.0003 

2.2930 

0.3766 

0.0922 

0.0000 


64 



ORIGINAL PAGE 13 
OF POOR QUALITY 

TABLE IZI - SPACE OPERATIONS CENTER THIRD STASE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOWDOATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FUN 

, f) ROLL ANGLE - -10* 

A^p - 249.91 a 2 Ljgp - 17.837 ■ ALTITUDE • 490 ka 

MOMENT REFERENCE CENTER AT I, Y . Z • 0. 0. 0 


ALPHA 

C A 

5 Sr 

C D 

Si 

C « 

5 

0.0 

*„?93* 

-0.0011 0.0003 

2.2930 

0.3766 

0.0922 

0.0000 

10.0 

2.7291 

U.*2t>7 U.GA44 

2.0144 

-0*07 55 

0.0366 

-0.0024 

20.* 

J.*#i# 

1.*#14 _#^329 

«.o*9» 

-0.65*5“ 

-0.0*59 

0.0000 v 

30.0 


>•*>!!» 


-l.#72»" 

•0.2117 

C.0060 

40.0 

4.607? 

4.3503 0.6712 

6.3636 

-2.4216 

-0.3793 

0.0200 

s«.o 

«.3Vt7 

5.7788 0 . 9 ! 0? 

7 . 3028 

-3.4149 

-0 . 55 36 

0.0365 

00.0 

3.74J* 

lit! 

#,#*»*• 

-4.13*5 

•0.7132 

0*0575 

70.0 

2.705S 

• .Mil 

6.577* 

-5.0*34 

•0.*31t 

0.0724 

/*(» . 0 

1 . 3 

tt.b77b 1.3999 

*.9022 

-5.5097 

•0.9113 

0.0*9* 

90.0 

-o.(Kmi7 

0.020* 1.4200 


-5.77o7 

-0.9260 

0.0973 

too.® 

•1.0227 

*.*7ir 1.34*0 

6.6976 

-5.7*49 

-8.9176 

6.0656 

tit.* 

-2.7011 

*.#*43 1.290* 

*.57*7 

-5.4600 

-*.*499 

0.0607 

120.0 

-i.72«5 

7.0161 1.1236 

6.0405 

-4.0/09 

-0.7510 

0.0591 

130.0 

•4.373? 

5.7671 0.9003 

7.2624 

-4.1049 

-U .627 1 

0.0364 

itt.t 

^*1441 

ffUM 1 0,6*7* 

*,2*«r2 

•3.1*23 

-6.4646 

0.0203 

IS#.# 

-0.304# 

4,4191 0.4352 


-0.3466 

0.0091 

IbO.a 

-5.6457 

1.6756 0.2323 

4.0040 

-1.4945 

-0.2276 

0.0007 

1 /0.0 

-2.7312 

0.7270 0.(343 

2.0165 

-0.8535 

-0.1429 

•0.0025 

T 1*0.4 

-2.30S# 

-t.«0l3 0.00*1 

2.3*5#"? 

-o.Jr*t 

'-0.092 4^ ‘ 

~ oToToo 

* 190.# 

-2.730* 

-0.7241 -0.0*46 

2.6154 

0.0641 

-0.03*5 

0.0022 

?oo.o 

-3.6872 

-1.6834 -0 .?32? 

4 . U4S6 

U .6436 

0.0675 

-0.0010 

21O.0 

-4.37 1® 

-d.^qqo -0.4358 

5.2736 

1 .4h4U 

0.c124 

-0.0095 

220.0 

-4.6070 

-4.3462 -0.6664 

6.3547 

2.3973 

oi'379# - 

-0.0233 

, 4 230.0 

—4.3*4# 

-5.753* *0.9013 

7.2757 

3.3*21 

0.5503 

-0.0392 

240.u 

- 3 . 7? 7 3 

-7. 0190 -1.1167 

8.0177 

4.2913 

0 . 70bfe 

“-0^0590* ~ 

250.0 


-6. <*169 -1.2&64 

a. 5557 

9.0423 

0.8295 

•0.0770 

2b u . 0 

-t .a?3 / ; 

-tt.60/3 - 1 * 39 1 r 

6.0715 

j.3595 

0.9072 

-0.0955 

? 7 0 . 0 

•0, il Fi 1 0 

-ft.64/i5 -l. r «?31 

8. 957? 

*3. 7*0? 

0.931b 

•0. 1 086 

2*0.0 

1.4217 

“ -*.6l97 3906 

•~.«*3f 

5.7711 

0.9146 

-9.093b 

2?^.C 

2.6*791 

-0.0*66 -1.2*24 

6.5364 

5.4528 

0.6495 

-0.0836 

l«.(l . 0 

3.7<»o4 

-6. 9004 -1.1101 

7 .973d 

4 . 6b 0 7 

0.743b 

-0.0649 

310. a 

4. J«H7 

-5.7099 -0.0956 

1 . 22 1 6 

4.0859 

0.6185 

-0.0399 

320. 0 

4.5460 

-4.243* •****•! 

*.2739 

3.1993 

0.4604 

-0.0214 

330.0 

4.26*0 

•2. **07 •*,*24# 

5.1522 

2.29*6 

0.3395 

-0.0094 

Xuo . 

3.6194 

-l.bSfcl -0.2270 

3.9729 

1 .4895 

U .2?3b 

-0.00U8 

<50. o 


-0.7154 -U.0825 

2. /h 47 

0.6$b7 

0.14U 

0.0024 

360"JT 

2.? 9^0“ 

•0.0011 0.0003 

2.2930 

0.3766 

" 0.0922 

0. 000 
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On.G'.MAL FAGE fS 

OF POOR QUALITY 

TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED WON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON 

g) ROLL ANGLE - O* 

A^j. - 249. 9T m Z L^p - 17.837 ■ ALTITUDE • 490 la 
MOMENT REFERENCE CENTER AT X. Y. Z - 0, 0, 0 


ALPHA 

C A 

S 

C Y 

C D 


C n 

C t 

O-fl 

< r.2929 

-u.mi o^ui&3 


0.376* 

0.0922 

0.0006 

JO.O 

20.0 

2.7SS8 

j.m« 

0.7413 

1 jTMt 

0.0003 

3.0426 

a ini 

•0.0811 
— a ARti 

0.0897 

a AiBC 

*0.01«1 

•0.0267 



- - * ft — - 

•* 


JO.O 

4.41 37 

3. 0205 

0.0006 

b.33*5 

-1 .5146 

0.0701 

-0.0359 

40.0 

■*.6511 

8.4623 

-0*8001 

6.4*1* 

•2.4925 

0.0569 

•0.0413 

50.0 

4.4360 

5.9205 

-0.0001 

7,306b 

-3.5123 

0.0413 

•0.0413 

60.0 

5.7669 

2.2203 — 

-0^003 

A, 1543 

•8,8400 

0-0253 

*0.0344 

10. 0 

2.721 7 

8.2091 

0.0000 

6,6447 

-5.1944 

0.0126 

-0.0*30 

80.0 

W424J 

— 8-8U8 

a.oooo 

0.93U 

-5.6902 

0.0044 

*0.0116 

O 

• 

o 

* 

-0.0037 

9.0936 

0.0000 

9.0936 

-5.9*59 

0.0000 

0.0000 

1 0O.J) 

-1.429S 

8.8374 

-0.0016 

6.951*2 

•5.8989 

-0.4038 

*0.0130 

1 10,0 

—2 .71 86 

8.2207 

-0.0001 

0.6546 

-5.5809 

-0.0140 

•0.0*66 

120,0 

-3.7298 

2.1203. 

-0*0003 

0,0744 

-4.9476 

-0.U2S8 

-0.034* 

130,0 

-4.3866 

5.6768 

0.0004 

7.3230 

-4.1604 

-0.0390 

-0.0304 

140,0 

-4.5761 

4.4131 . 

-IUA004 

6.3460 

-3.2407 

-0.0565 

•0.0407 

iso.o 

-4.3 J9n 

2.9836 

-0.0001 

b.*5G* 

-2.3483 

-0.07*8 

-0.0360 

160,0 

-3.6711 

UL0B7 

0.00OO 

4.0341 

-1.5119 

-0.0620 

-0.0*65 

170,0 

-2.7424 

0.2392 

0.0003 

*.0*9l 

-0.8604 

-0.0697 

-0.0141 

160*0 

-2.3050 

-Q. 0 ft 13 

-R-juiai 

2.3050 

-ft. 3761 

•0.0924 

0.0060 

190,0 

-2.7558 

-0.7378 

0.0000 

*.84*o 

U.0723 

-0.0696 

0.014* 

200.0 

-3.7355 

-1.7248 

-tuoaoi 

4,1001 

0.6694 

-0.0623 

0.0*67 

210.0 

-4.4300 

-3,0201 

-0.00C3 

5.3465 

1.5021 

•0.0706 

0.0361 

220*4 

-4.6635 

-M5BS 

fUAOOl 

6.4303 

2.4681 

•0.0563 

0.0407 

230,0 

-4.4 340 

-5.8985 

0.0000 

7.3665 

3.4770 

-0.0409 

0.0407 

240.0 

->.7589 

-7.1752 

-0.0001 

6.0933 

4.40OJ 

-0.0249 

0.0341 

2S0.0 

-2. 7240 

-8.1644 

0.0003 

o,6**s 

5.1627 

-0.0135 

0.0*49 

*60 *0 

-1.4340 

*4.8164- 

u.OOuO 

6, 9533 

5.6824 

-0 .0043 

0.0115 

270.0 

-0.0006 

-9.1142 

0,0000 

9.114? 

5.9734 

0.0000 

0.0000 

260,0 

1.4467 

-8.6367 

6.0801 

o.*' f 9 

5.9013 

0.0044 

O.OIC* 

290.0 

8.7218 

-8.1777 

0.0000 

0,6154 

5.5682 

0.0125 

0.0*37 

300.0 

3.7 Ju8 

-7,1238 

0^0000 

6.0344 

4,9504 

0,0249 

6,0336 

310,0 

4.3755 

-5.8252 

•0.000! 

7.2740 

4.1503 

0.0411 

0,0409 

320 .0 

4.5706 

-4. *758 

-0.0001 

6.3140 

3.2426 

0.0566 

0,0410 

330.0 

4.3243 

— c. .9526 

-o.oooi 

b.**l<? 

2.3429 

0.07(16 

0.0360 

300,0 

3^»ol 

-1.689* 

0.0000 

4.0041 

1.5140 

0.0622 

0,0*66 

350.0 

2.7073 

-0.7287 

0.0003 

2.7926 

0.8559 

0.0900 

0.014* 

360.0 


-0.8011 

0.4003 

2.2929 

0.3766 

0.0922 

o.oooo 
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ORIGINAL PAGE 13 
OF POOR QUALITY 


TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLO* 

h) ROLL ANGLE - 10* 


17.837 


A* F * *».H " L R£F 

MOMENT REFERENCE CENTER AT X, Y. Z 
ALPHA C. CL 


ALTITUDE - 490 ka 


0, 0, 0 

S 


<ua 

- 2 , 2929 . 

-o.aou 

0 . 0803 . 

10.0 

2.7425 

8.7241 

- 8.8846 

20.0 

3.6430 

1 . 6818 - 

■ 8.2328 

30.0 

4.3723 

2.9537 

- 0.4377 

nSL.il 

6 , 401 - 5 - 

4^3539 

nP .6701 

50,0 

4.3431 

5 .» 81 ^ 

‘-W.W6 

hlU o 

3.7448 

f .8684 

• 1.1275 

70.0 

2.7016 

6.0312 

- 1 . 24 J 1 

-JIlUiL 

1.82»8 

4 7 1ft 

-J. 44 H 6 

90.0 

-0.0022 

5.8369 

- 1.8214 


‘d 


2.8281 
-MU4- 
5.2788 
6.3 S 60 
7.106* 
8.8281 
8. *>667 
8.8961. 
8.7MI 


IAQ*0 

-•1,4261- 

8,6438 - 

*UMU 

uo . 0 

•2.7025 

6.052a 

•1.293a 

i2u*a 

-J*7iaa 

7*^196 


130.0 

-4.3733 

5.7691 1 

•0.9067 

1*0.0 .4 

4.1279 

*0.664? 

150.0 

-••.3107 

2.4233 

-0.4369 

o. 

8 

*■4 

- -3.6«3fe- 

... 1,6I54_ 

-U«Z3£6. 

170.0 

-2.7255 

0.7266 

•0*0649 

100*0 

-2.3Q5Q 

-0.0013 


190.0 

-2.7312 

-u.7246 

o.oaa? 

280,0 

-3.6927 

- --UbASQ _ 

(I.?*?* 



2.81 62 


210.6 

220.11 


-8.3672 

-4.6078 


-2.8412 

-4-1460 


8.4349 

8 . 66*4 


230.0 

-4.3B28 

•b . 75 1 1 

U . 9005 

2 ao.o 

-3.724? 

•7 .lM25 

1.1150 

250.0 

-2 . 7 ‘>c*R 

-ti .0122 

1.2651 

26 Q *0 

- 1 .q?A? 


4 ^ 39^0 

270.0 

-0.0006 

•0.6526 

t.4245 

280.0 

1.4234 

- -4U6521- — 

1.1629 

290. u 

2.7015 


1 .2846 

soa.o 

3.7 111 


- W 1 12 ft 

310.0 

4.3525 

-5.7139 

0.8971 

320.0 

4,5876 


0*4)597 

530.0 

4.?64b 

- 2 .o«i a 

0 . a25b 

440. & 

- 3.6145 

= l.frSA4-- 

0*2366 

350.0 

2.6931 

-0,71b? 

0*0626 

360.0 

2.2929 

^•0^0(04— 

0*4003 


c . 

0,^766^ 

C n 

p 

C i 

- — 0,0800 
-0.0255 

0.0735 

8.1432 

>0*O*l4U 

8,2308- 

-4.8527 

•1.4720 

0.3530 

-0.0790 


--0—8921. 

•8.1006 

•1*4164 

0.6’44 

•0.1166 

>4.3371 

6J621 

*6,3218 

•5.0607 

0.8572 

-0.1221 


— 0,9194 

-•8. 1126 

•5.7643 

0.4274 

•0.0983 

.5*1951 — 

- 0,91 10 

-6,1111 

•5.965a 

0.8250 

-0.1316 

•4.6737 

8.6989 

-0.1272 

•4.1053 

0.5473 

-0.1152 

•3.1376 — 

0.1729 

•8.1812 

•2 . 3064 

0.2065 

•0.0801 

•1.9334 ... 

- 0,8641.. 

-0.0528 

•0.6512 

-0.0377 

•0.0256 

•0*3261 

-8.0924 

0.0000 

0.U6 39 

-0.1428 

0.0258 

0.6442 

-0.2123 

0.0516 

1.4516 

-0.3541 

0.0607 

,2*39X0 

-0.4926 

0.1 Oil 

3.3796 

-0.6318 

0.1197 

a. 26/0 

-0.7554 

0.1260 

5.0382 

-0.8552 

0.1268 

5.^596 

.0,9157 

0.1181 

5.7993 

-0.9317 

0.1091 

5.7759 

-0.4065 

0.1179 

5.^539 

-0.8235 

0.1328 

4.6626 

-0.6951 

0.1306 

a. 0668 

-0.537 1 

0.1201 

3.1985 

-0.3671 

0.1021 

2.2956 

-0.1943 

0.0795 

1.4662 

-0 . u59 1 

0.0531 

0.6460 

0.0393 

0.025b 

0.3766 

0.0922 

0.0000 
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ORIGINAL PAGE !3 
... OF POOR QUALITY 

TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFIE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

1) ROLL ANGLE ■ 20* 

A^p - 249.91 « Z l Kf - 17.837 ■ ALTITUDE • 490 tai 
MOMENT REFERENCE CENTER AT X, Y, Z • 0, 0, 0 


ALPHA 

C A 

9 

5 

C D 

C . 

C n 

C l 

o.o 

2.2929 

•il.OOll 

4U4003 


O.J/frt 

9.99£2 

0,0800 

10.0 

2.6743 

0.690# 

-0.1618 

I.T3M 

-0.0542 

0.1916 

-0,0380 

20.0 

5.5691 




-4.5W 

;.!*m 

-0,078! 

JO.o 

4,?556 

2.7500 

-0.8329 

5.1010 

-1.3478 

0.6066 

-0,1171 

40.0 

4.4644 

4.0542 

-1*278# 

4,1497 

-2.2254 

9.6657 

-0,1558 

so.o 

4.2663 

5.3838 

-1.7366 

7.0738 

-3.1451 

1.1702 

-0.1855 

o 

• 

© 

<0 

3.6361 


— -2.1484 

7.80W 

•3*9991- 

1.6241 

-0.201# 

70.0 

2.6*15 

7.4R32 

-2.4b25 

6.2991 

-4 . 6866 

1.6105 

-0.2085 

80.0 

1.3766 

6.U465 

-2.6573 

6.5496 

-5.1614 

1.7*64 

-0.2042 

90.0 

-0.0017 

6.1627 

-2.6928 

8.5913 

-5.3339 

1.7553 

-0.1930 

100.0 

•1.3762 

A, 040*- 

~2*6540 

6.574? — 

-5.3556 

1.7262 

-0.2008 

110.0 

-2. *>199 

7.4712 

•2.4559 

6.282* 

-5.0807 

1.5793 

-0.2228 

Uu.O 

-i.6U9 

8*5425 

-2,1349 

7.7 625 

-4.5466 

l .*516 

-0.2115 

130.0 

-4.2466 

5.3565 

-1.7292 

7. 0«S7 

-3.8441 

1.0722 

-0.1889 

140.0 

-4.4669 

- A. 0644 

•U2414 

6. 1564 

-3.0376 

0.7663 

-0.1555 

150.0 

-4 . | 4} l 

2.7315 

-0.8262 

5.0564 

-2.1833 

0.4509 

-0.1 1 b9 

180.0 

-.5.541)6 

WS70X 

-U.U423 

3.6637 

-1.4196 

9.1969 

-0.0781 

170.0 

-2.6796 

0.6911 

-0.1625 

2,7613 

-0.8276 

0.0111 

-0.0382 

180.0 

-2.3075 

-iuoaxa 

0*0001 

*rJ07£ 

•0.3762 

-0.0923 

0.0000 

190.0 

-2.6*12 

•0.688 7 

0.1604 

2.761* 

0.0460 

-0.1916 

0.0364 

20'J.Q 

-A. 5945 

-1.5604 

4,4437 

3,9*75 

0,5637 

— 9 , *600 

0.07*0 

210.0 

-4.22bO 

-2.7371 

0.6279 

5. 0676 

1.3259 

-0.6079 

0.1209 

220.0 

-4.4713 

-4.0496 

3*2774 

6. IS20 — 

- 2.2031 

.0,6854 

0.1604 

230.0 

-4.2S15 

•5.3520 

1.7245 

7.037? 

3.1084 

-1 ,lb43 

0.1924 

240.0 

- 5 .b l 16 

•6.5192 

2.1269 

7.7416 

5.9b26 

-1 .4140 

0.2120 

250.0 

-2.6222 

- 7 . <4 45 7 

2.4461 

0.2 563 

4.6531 

-1 .6120 

0.2214 

260.0 

-1.37on 

-fl.0Go3 

2,6430 

6.5302 

5.1300 

-1.7320 

0.2174 

270.0 

-0.0006 

-8.1604 

2.6920 

8.5090 

5.3352 

-1.7576 

0.2083 

260.0 

1.3740 

-8,0042 

2.6415 

8.5353 

5.3446 

-1.7215 

0.2151 

290.0 

2.6131 

-7.4146 

2.4391 

0.2? 9? 

5.0647 

-1.5726 

0 . 23b 1 

300.0 

3.6095 

-to. 5145 

2. 12 7 to 

7.7364 

4.655b 

- 1 ,35?9 

o «2c 1 5 

310.0 

4.2443 

-5.3418 

1.7216 

7,02*4 

3.8533 

-1 . Q 7 1 * 

0. 1966 

320.0 

4.4397 

-4.0216- 

1.2684 

6.1101 

3.0300 

-0.762. 

0 ,1578 

< 30.0 

4.175S 

- d . / 0 6 0 

0.6195 

5.0250 

2.1837 

- 0 . 5 4 

i * > 189 

340.0 

3.52-i 7 

-U5555 

0.4350 

3.0b2O 

1.4207 

-0.1917 

u.Ofto# 

350.0 

2.6359 

-0.6806 

0.1571 

2.7161 

0.8209 

-0.7057 

0.03 . 

360.0 

2.?929 

-o.oou 

0.0003 

2.2929 

0.3766 

0.0922 

0.0000 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


TABLE III - SPACE OPERATIONS CENTER THIRD STAKE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOWO DATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FUON 

J) ROLL ANGLE - 30* 

Aggp - 249.91 ■* Lggp - 17.B37 • ALTITUDE - 490 hi 
MOMENT REFERENCE CENTER AT X, Y, Z - 0, 0, 0 


ALPHA 

C A 

Cn 

5 

C D 

C . 

C n 

C l 

U.0 

2,2929- 

_ ,Q ,QQ ] \ 0.0QQ3 

*-4929 

41.3766 

a,aw 

0 . 0*00 

10.0 

2.6013 

0.6346 

•0.2269 

2,477C 

-0.0226 

0.2334 

•0.0449 

20.0 


| j 

_ -0.4300 


-.0,4*02 

— 


30.0 

9.0079 

2.4331 

-1.1545 

4.6130 

-1.1526 

0.8134 

-0.1509 

u.u .0 

4.237b 


-*4,2241 

5.6109 

- *1.9220 

U2M1 

-0.2014 

50.0 

4.0340 

4.7315 

-2.3973 

6.6503 

-2.M90 

1.5934 

•0.292* 

60.0 

3,4436 

5.7818 

*2. 969% 

1,16*0- 

•3,4816 

3.4540 

•0,2601 

7 0.0 

2.4 907 

6.5729 

-3.4032 

7.7999 

-4.0690 

2.2269 

-0.2690 

80.0 

U2O50 

2.0249 

*3.6502 

6.0135 

•9.47*6 

2.3775 

•0.2845 

* 

© 

« 

© 

-0.0017 

7.1092 

-3.6666 

6.C009 

•4.6416 

2.4031 

-0.2755 

100,0 

* 1,464*- 

I. 0134 — 

-m3.*36S 

7,9952- 

- -4.6*4* 

*..1623 

*0.2705 

110.0 

-2.4728 

6.5931 

-3.3650 

7.7599 

-4.4596 

2.1797 

•0.20*5 

120.0 

-3.4117- 

5,2408 - 

-^a.9a3o 

7.2659 

»ft,049b 

1.6703 

•0.2762 

130.0 

-4.0302 

4.7315 

-2.3999 

6.6445 

•3.4220 

1.4995 

•0.2475 

140.0 

♦4.2323 


*1 .7140 

5.6064 . 

-2.7190 

1 0*4* 

•0.2009 

15o.O 

-9.0010 

2.4322 

-1.1527 

4.8063 

-1.984b 

0 • 66*5 

•0.1500 

Lb 0.0. . 

-3,39 7,9 „ 

... L.<U22 

= 0,blfib 

3.7170 

-1.3116 

0.3080 

•O.OSbO 

170.0 

-2.5998 

0.6338 

-0.2301 

2.6756 

-0.7857 

0.0530 

-0.0952 

iao,o _ 

-J2-S0I5 

... -1U0Q12- 

6,0001 

2.3075 

-0.3182 

•0.0923 

0.0000 

190.0 

-2.59**i 

-U . b 3 1 U 

0.2*67 

2.6694 

0.0144 

-0.2336 

0.0955 

■200 .0 - 

-3.<L2bCl 

-*L,4353. 

. — 0,8463 

3.7404 

0.0670 

*0.4794 

0,49*4 

210.0 

-4.0093 

•2.4262 

1.1523 

4.6117 

1.1345 

•0.8131 

0.1547 

220^0 _ 

-4*23 Ml. 

•9-9777 

UZZOZ- 

5.6(175 

. 1.90.01 

• 1,20 12- 

JU2063 

230.0 

-4.0250 

-4.7138 

2 . 3667 

6.6265 

2.6937 

-1.5906 

0.2534 

200.0 

-3.4150 

-5.728? 

2.9398 

7.2766 

3.4353 

-1.9389 

0.2630 

250.0 

-2.4734 

-6.5219 

3.3792 

7.7568 

4.0482 

-2.2121 

0.3018 

260,0 

-1.29S4 

- -i.0046 

-3^3*6 

7.9906 

■4.4710 

-2.3793 

0.3027 

270.0 

-0.0008 

-7.0993 

3.6652 

7.9906 

4.6354 

-2.4022 

0.2002 

280.0 

1.2874 

. .4.47 74 

3.6*12 

7.9576 

4.6668 

-2.3611 

0.2030 

290.0 

2.4533 

-6.4722 

3.3960 

7.678? 

4.4354 

-2.1650 

0.30*6 

300.0 - 

3.4068 

- -5,4140 


7.2568 

4.0234 

-l .*748 

0.2045 

310.0 

4.0185 

-4.7035 

*.36*2 

6.6157 

3.4281 

•1.5000 

0.2556 

320.0 

4.2110 

-3.5558 

1.7576 

5.7696 

2.7218 

-1.0791 

0.2063 

330.0 

3.972? 

-2.4077 

1.19*1 

4.7680 

1.9843 

-0.6821 

0.15*8 

JUO.O . 

3.3774 

_ *4,3998 

0.610* 

3.6926 

1.3139 

-0.3025 

0.00? 3 

350.0 

2.5550 

•0.b24b 

0 • **29 

2.6294 

0.7809 

-0.0460 

0.0451 

360.0 

2.?92» 

...-0,001 

4). 4403 

2.2929 

0,3766 

0.0922 

0.0000 
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ORIGINAL PAGE iS 
OF POOR QUALITY 

TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON 

k) ROLL ANGLE - 40* 

Ag. F • 249.91 wr L^ f ■ 17.837 ■ ALTITUDE • 490 kn 
NONEKT REFERENCE CENTER AT X, Y, Z • 0, 0, 0 


ALPHA 

C A 

St 

5 

C D 

c . 

C « 

C l 

u.u 


... -1U1UUJ iU-OQul 

- -B*<329. 

Ji-37b* . 

0.0922 

0,0000 

10.0 

2.4962 

0,5609 

*0.2616 

2.54*2 

0.01*4 

0.2*55 

•0,0519 

20.0 

3.2099 



*0.7657 

1.U7I 

•0.17*4 

0.5553 

-0,111? 

30.0 

A. Mb? 

2.0410 

-1.4729 

4.4412 

-0.9107 

0.9507 

-0,1749 

40.0 

3.9037 

2,9 7 AU .... 

*2.0972 

b.B212 

-1.5*09 

1.409* 

•0,2349 

L/1 

O 

• 

o 

3.?06« 

3.9063 

-2.6269 

6.0*74 

•2.1*82 

1 .87 US 

-0,2641 

60.0 

3.1491 

„iJ430 

-3*4876 

*.**25 - 

•2.814* 

2.2880 

•0,3206 

70.0 

2.267h 

5.3597 

-3.9723 

7.0330 

-3.6999 

2.5*74 

-0,3331 

6 0.0 

i.jaio 

5.75X6 

-4.26X1 

7.254b 

-1.4512 

2.7*44 

•0,3405 

90.0 

-0.0014 

5.T767 

-4.2929 

7.1*44 

-3. 7580 

2.7839 

-0.3313 

100.0 

- 1.1643 

S, 1077 . 

*6^2406 - 

1.1*10 

•1.8008 

2.74*4 

•0,3227 

110.0 

-2.?S3* 

5.3411 

-3.9544 

7.0039 

-3.0553 

2.5439 

*406 

iuU.O 

-3.1149 

4,7645 

-3.4509 

6.5994 

-3.3096 

2.1898 

5241 

130.0 

-3.6976 

3.9006 

•2.6179 

6.0532 

•2.85/0 

1.7733 

-0,2606 

140.0 

-3.9015 

_ 2^9155 

-2.0946 

5,3193 

-2.103* 

1.2877 

-0,233r* 

150.0 

-3.7064 

2.0387 

- 1 . 3b9fc 

4.4309 

-1 ./1<*2 

0.8014 

-0.1742 

lbO.O 

-3.2095 

_L*212i _ 

-0.7977 

3.4980 

-1.1749 

0.3897 

-0,1111 

170 0 

-2.5023 

0.5605 

-0.2837 

2.5705 

•0.7346 

0.086b 

-0,0524 

100. 0 

-2.3069 

.„-(U001d 

0. 0002 __ 

2.3669 

•0.17*3 

•0.0923 

0,0000 

190.0 

-6.49 7a 

-0.5591 

0.2bOM 

2.5652 

-0 .025 1 

-o.2o77 

0.0529 

200.0 

-3.2099 

-X,20fll 

,0./4ih 

3.4964 

0.1*72 

-0.5594 

0.1139 

210.0 

-3.7094 

-2.0339 

1.3695 

4.4316 

0.8941 

-0.9502 

0.1600 

220,0- 

-3.4063 

. -2^97 13 

_£.Q975 

5,3220 

1.5208 

. -1.4082 

0,2435 

230. 0 

-3.6977 

-3.8902 

2.8149 

b . 045b 

2.1727 

-1 .8658 

0.2971 

240.0 

-3.1 30 1 

-4.7109 

3.4Mb 

b.bt 7? 

2. '*45 

-2.2773 

0.3369 

2b0.0 

-2.2610 

-5.34K 

3.9584 

7.0094 

3.2835 

-2.588b 

0.3590 

.260. C 

-1.1606 

-=5,12.14. 

4.2585 

7.2166 

3.a335 

.2.7798 

0,3647 

270.0 

- C .0006 

-5.7733 

4.2941 

7.1628 

3.7599 

-2.7910 

0,3514 

280.0 

1.1676 

•>5.6062 

A. 2260 

7.1675 

3.8083 

-2.7514 

0.3477 

290.0 

2.2206 

-5.2584 

3. 8890 

6.8937 

3.bt b4 

-2.5151 

0.3492 

300.0 

3. 1 lbb 

=4,6911 

3 . 44b9 

b . 5891 

3.3320 

-2.2026 

0,3415 

310.0 

3.6660 

-3.8794 

2.8062 

6.0288 

2.0660 

-1 .7701 

0.2950 

320.0 

3.6855 


2.0831 

5.2929 

2.3114 

• 1 .2850 

0.2411 

<30.0 

3.6961, 

-2.0283 

1 .3b39 

4.4t 78 

1 .7226 

-0.6004 

0.1766 

340.0 

3.176/ 

■ 1,4-9-99. 

U. 7 3/6 

3.4634 

1.1743 

-0.3816 

0.1130 

350.0 

2.4566 

-0,5531 

0.2752 

2.5237 

0.7294 

-0.077b 

0.0523 

360.0 

2.?929 

•0.0011 

0.0003 

2.2029 

0.3766 

0.0922 

0.0000 


70 



original page is 

0F poor 


TABLE III - SPACE OPERATIONS COTTER THIRD STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLO* 

1) ROLL ANGLE • SO* 

Ljgp - 17.337 ■ ALTITUDE - 4)0 te 


• 249.91 « z 

MOMENT REFERENCE CENTER AT X, Y, 2 • 0, 0, 0 
ALPHA 


-0,0-- 


10.0 

-42.4- 



>1 

^6.3X66- 


0.0 33 3- 


0.0050 
tfr i.*0,0 l0| 



30*0 

3.3615 

1.6046 -1.4604 

3.9939 -0.6471 

I.OlfcO 


An A 

I 40ft0 


1 llll - j , 1220 

— ^ V 44U 





~ yi-WH® ■ ' 


5#.0 

y.*8**y 




•••103# 



110.0 -1.9403 


3.4006 -4,0430 

I4 V « .. »2. S95 4~- 

t * 



-*0.4445 
n -4^0234 


5.9662 -2./317 2.6174 

-5*7245 -2,*120 3W330- 

5.2013 -2.2202 1.8671 


-0.3147 

•0.2910 

-♦.3 5 26 


170.0 *2.3917 
. 160*0 — -.2.1014 

190.0 -2.3637 

-240*0 


•1.4734 3.9745 -i.«!Jt 

0.6221 -3 .210 9 * U# 1 34 

A#4|80 *0,3050 1.4111 *0.6753 

.i. : 001»-.. 0.0040- 


0.6614 

0.4335 

0.1093 



0.3152 

0*4446 - 

1.0*75 

2 . 2 0 67 


2.422% -0.0723 -0.2847 

3.9059 0.6316 -1.0141 

4.71W 1.1040 - 4 .4041 


-0.1093 
• 0.1222 
-0.0576 
- 0.0000 
0.0561 
- 0,14*7 
0.1950 


230.0 -3.2697 -2.9645 

240.0 -2.7532 -3.5611 

250.0 -1.4613 -4.0121 

i»Q*fl — -1.026JL - 

270.0 -0.0005 

260.0 L.002I 

290.0 1.9160 -3.9077 

310.0 3.2235 4^ 

-320*0 3.4520 — -miU 


2.9611 
3.6223 
4.1240 

_-9.2750 0.4092— 

•0.3120 0,4496 

3.4940 
3.5X97 


t.9151 

- 4*2014 


5.2990 1.5921 -1.4551 

5.7620 2.0493 -2.1712 

6,0696 2.4261 -2.6616 

—6.2 LOB 2.6679 -.2.6624 

6.1804 2.7995 -2.0014 

6.1HT 2.4360- -*2.8226 

5.6942 2. 7036 -2.5667 

5.6966 -2*5393 -2.2962 

1.2229 t.2136 -1.8470 

■4.6475—. 1*4544 • 1 .5 5 35 


0.3201 

0.3631 

0.3720 

0.3877 

0.3780 

0.3643 

0.3409 

0*3394 

0.2996 


310.0 

340_*O. 


1.3363 

2.4160 


-1.5916 

-0.963V 


1.4663 

0-4054 


350.0 

360.0 


2.3462 

2.3930 


•9.4794 «,1U2 


3.9624 
1*1641 

2.4047 

2.2930 


1 ,4160 
1,0109.. 
0.6714 
0.3766- 


-0.6593 

•0.0221 

• 0.1000 

—0*0924 


0,1917 

0.1237 

0.0576 

0.0000 
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GfriGittAL PAGE IS 
OF POOR QUALITY 


TABLE III - SPACE OPERATIONS CENTER THIRD STARE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

■) ROLL ANGLE - 60* 

Aggp - 249.91 ■* - 17.837 ■ ALTITUDE • 490 la 

MOMENT REFERENCE CENTER AT X, Y, Z • 0, 0, 0 


ALPHA 

C A 

9 

‘y 

C D 

c . 

C n 

C 1 

0.0 


. TiL+USUX 

o.OOOX 

-2.2956 . 

U.J766 

0.0922 

0.0000 

10.0 

*.249i 

0.3853 

-0,3400 

2,2994 

0.1159 

0.3013 

•0,0603 

20.0 

2.4440 

0*7660 -4 *4203 

2.826X 

•0.6989 

0*6018 

-0.1267 

30.0 

2.917? 

1.1517 

-1.4465 

3.4414 

-0.3767 

0.991* 

-0.1943 

40.0 

2.99*0 

U611Z - 

-*2.1578 

4.0133 

-0./016 

1.4130 

-0*2566 

50.0 

2.7823 

2,0545 

-2,8473 

4.4641 

•1.0320 

1.6570 

•0.3090 

o 

• 

© 

4 

2.3292 

2.4405 . 

-5.4569 

... -6.6X56 

-1.3440 

2.2366 

-0.34b0 

70. 0 

1 .6*15 

2.7018 

-3. 8680 

4.9785 

-1.5987 

2.4664 

•0.3382 

flO.O 

0.643b 

- -2.6581 ... 

----9.X124 

5.0611) 

-1./751 

2.6456 

-0*3471 

90.0 

-0.0011 

2,6653 

-4.1613 

5.0463 

•1.8603 

2.6777 

-0.35C8 

100*0 

-0.6239 

- -2-* 82X3 

*8.0561 

8*9888 

•1,6960 

2.6136 

•0*3343 

110.0 

-1 .6076 

2. 8568 

-3.7852 

4.8794 

-1 .8653 

2.4525 

-0.3114 

120*0 

-2.2551 

cU3Ai2 

*-i.3aa3 

4.6707 

— 1.7 466 

2.1729 

•0*2805 

130.0 

-2.7414 

2. 0330 

-2,6098 

4.4052 

-1.5929 

1.7790 

•0.2926 

140.0 

-2*9816 

1*6X03- 

•2*1507 

3.9987 

•1.3662 

1.3103 

•0.2S64 

150.0 

-2.9241 

1.1548 

-1.4538 

3.4505 

-1.1004 

0.8*67 

•0.1935 

lbO.O 

-2.47 1C 

0.74011 

-U.fl382 

2.8647 

•0.6424 

0.4*14 

-0*1269 

170.0 

-2.2453 

0.3648 

-0,3411 

2.2959 

-0.6067 

0.1194 

-0.06A7 

lao.o 

-2.3024 

•0*8012 

8*0001 

8*3024 

•0.3762 

•0.0926 

0,0000 

190.0 

-2.2197 

-0.3615 

U , 3336 

2.2693 

-0.1217 

-0.2984 

0.0609 

200. 0 

-2.4455 

-8*.* 323-- 

0.6272 

2.6562 

U.U9J8 

-0.60*5 

0*1267 

210.0 

-2.9268 

•1.1538 

1.4544 

3.4546 

0.3696 

-0.9949 

0,1988 

220*0 

•2.9651 

-1*5970 

. .2*1367 

3*9741 

0.6606 

•1.4164 

0.2642 

2.30.0 

-2.7485 

-2.0306 

2.6122 

4.4101 

1 .0068 

-I .8306 

0.3180 

240.0 

-2.2412 

-2.4053 

3.3991 

4.7364 

1.3114 

-2.1967 

0.3585 

250.0 

-1 .8248 

-2.6659 

3.6067 

4.90/7 

1 .8660 

-2.4566 

0.3604 

260*0 

-0.6J.il 


-4^0404 

4,9776 

1.7*74 

-2.6061 

0*3566 

270.0 

0.0004 

-2,6578 

4.1087 

4.9871 

1.8*78 

-2.6437 

0.3603 

2 ao.o 

0.6173 

-2,7877 

*^8 7 

4.9244 

1.8793 

-2. 5835 

0*3372 

290.0 

1 .5596 

-2.5862 

3.6762 

4.7417 

1.8)37 

-2.3759 

0.3074 

300.0 

2.2294 

-2,3443 

3r3l02 

4.6136 

1.73*3 

-2.140! 

0.2907 

310.0 

2.6928 

-1,9935 

2.7533 

4,3208 

1.5712 

•1.7147 

0.2947 

320. Q 

2.9294 

• 1*581 9 

2.1070 

3.9258 

1.3564 

-1 .2839 

0.2602 

3 30.0 

2 . b6B ! 

-1,139/ 

1.4320 

3.4063 

1.0886 

-0.8328 

0.19/1 

iau.o 

2.6043 

•0*X243 

0.6130 

2,6119 

0.8352 

•0.4236 

0,1279 

350.0 

2.2117 

•0,3806 

0.3328 

2.2611 

0.6058 

-0.1120 

0,0606 

360,0 

2.2<H" 

-o.oon 

0.0003 

2.2930 

0.1766 

0.0922 

0.0000 


72 



ORIGINAL PAGE IS 
OF POOR QUALITY 

TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR PLON 

a) ROLL ANGLE - «40* 


"REF 

MOMENT 

ALPHA 


249.91 «i‘ 


l ref 


17.837 ■ 


ALTITUDE • 490 lai 


REFERENCE CENTER AT X. Y, I • 0, 0, 0 



0.6567 
0 , 3229 


0.1267 

0.0567 


f 9 " 

I9o.fi 

•2. SOOt 

-l##6iS 

0.0001 


-0.3764 

-0.0923 

0.0000 

%*r 

g 

t9o*o 

*2.3503 


*0,3065 

2.41 19 

•0.1593 

0*1859 

-0.0506 


aoo.o 

-2. >8*3 

-0. 7594 

- U * 8ft 55 

3.0123 

0.0547 

0.4949 

-0.1200 


210.0 

-5. 1596 

-1.2101 

-1.5826 

3.7260 

0.5200 

0.959b 

-0.2194 

1/ 9 

220*0 

•3.2007 


-2.3193 

4,2«’6v 

0.6613 

1.4577 

•0.3007 


230.0 

-2.fi 710 

•f|f86» 

*3.0470 

•,7*00' 3 

1.0167- 

1.9520 

•0*3604 


2*10.0 

-2.44U6 

•2.5262 

-3.6264 

5 . 0 3b 3 

1.^523 

2.3367 

-0.4107 


250.0 

*1.7393 

-2.0? 06 

-4,0969 

5.2541 

1 ,btt50 

2.6557 

-0.4363 


?b 0.0 

-0.895* 

-2.9<*?a 

-4.3741 

5.3594 

l.iib27 

2.6542 

-0.4559 


27 0.O 

- u . o 0 3 ° 

-3.0341 

-4.4375 

5.3599 

1.9917 

2.9138 

-0.4877 


290.0 

0.8760 


"-T79024 

5.25*1 

2.0348 

2.0249 

•0*4539 


290.0 

1.7257 

-2.7fi3fi 

•4,0546 

5,2025 •• 

-2.0403 

2.6435 

-0.4299 


300.0 

" 2.4*08 ’ 

-TT535fT 

-3.6573 

5.0704 

“7^682 

2.4556 

7.3918 


310. o 

2.9*99 

-2 .1523 

-3.043b 

4.7526 

1.8033 

2.0515 

-0.3822 


320.0" 

JTTfioi 

•i 

**..*»** 

p»n 

1.5500 

*75642“ 

•0*2989 


330.0 

J.1392 

•UPpff' 

■ «^M«2 

1*1660 ? 

1.2620 

1.0093 

•0.2165 


340.0 

2 . 7 7 ti 9 

-0.7556 

-0.6776 

2.9929 

97^ 324 

0.b491 

-0.1273 


350.0 

2.35^1 

-0.3945 

-0.3649 

2.4U55 

0,6743 

0.5260 

-0 ,U5bb 


3fcH.O 

97294 o 


*■79*0693" ' 


0,97 77 " 

0.0922 

Xoooo 




-* 5^7 : 

.rt . 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

b) ROLL AN6LE • -50* 

Aggp - 249.91 m L KF » 17.837 ■ ALTITUDE " 490 ka 
MOMENT REFERENCE CENTER AT X, Y, Z - 0, 0, 0 


ALPHA 

C A 

61 

Cy 

C D 

C . 

C n 

c. 

0.0 

2.294<> 

-0.0019 

0.000 3 

2.2940 

0.3777 

0.04^? 

0.0000 

1 ('." 

^ . /*?5b 

0.462S 

0.3315 

2.4867 

0.0777 

-0.122b 

0.0436 

“ 2«.o ' 

3". 0564 

"l Too 06 

'078567 

3.3170“ 

-0.2030 

-0.4765 

0. 1 097 

30. 0 

3.5554 

1.6691 

1.5767 

4.2191 

-0.6056 

-0.9626 

0.1926 

/jn % o 

5.».S6 3 

2.'iT»73 

~>T39 ’7 o 

a .9406 

-1.1 DOb 

-1.4 825 

0.2659 

Su.o 


3.1126 

3.1639 

5.b|tM 

-l.b?52 

-2 .0207 

0.3411 

60. 0 

'2^904(1 

3 . 71 78 

1^8? 70 

6.0606 

-2,1155 

•2.47 46 

0.3915 

70.0 

2.0927 

9.1111 

4,2502 

b .24 1 3 

-2.4793 

-2.7446 

0.3792 

rtu.i/ 

1 . 0M» o 

9.99 13 

4 . t- 330 

6.4915 

-2.31 10 

-3;<i2*6 

0.4334 

90 . 0 

n.Oiif’h 

4.4991 

4.7 (>2/ 

6.4943 

— :.4<IVb 

-3.083/ 

0.4691 

IcoVo 

-i 7obt»9 

4.9063' 

“T ^5856 

6.4337“ 

-3*0039 

-3.0240 

0.4286 


-2.0759 

4.1716 

4.3319 

6.3461 

-2.9562 

-2.8546 

0.4310 

12*1.4 

-2.‘89i7£” 

“37to> r~ 

3.6153 

b.0402 

-2. 7550 

-2.55/t 

0.3905 

1 iu.O 

-*.475* 

3.1 151 

3.1S/t< 

5. b?u9 

-2.4S0S 

-2.1276 

0.3265 

uo.ir 

-S.662? 

2.5*41 

2.364? 

4.9739 

-2.0257 

-1.5967 

0.2691 

150.0 

-3.562b 

1.6736 

1.5611 

4.2269 

-1.5790 

-1,0931 

0.1952 


- f . 7 , 9 4 1 

T.oTi? 

U.M 72? 

3 . j 6 3 4 

-1.1153 

-0.6461 

0.1112 

I 7 o.o 

-2.4*78 

0.4*30 

o. 5 3 3b 

2.4990 

-o./iu? 

-0.3084 

0.0444 

150.0 

-2.3101 

-0*o{Tf3 

0.0002 

2.3101 

-0.3765 

-0.0923 

0.0000 

190.0 

-2.<»323 

-0.9831 

-0.3309 

2.4933 

-0.0846 

0.1286 

-0.0459 

'?u (T. 0 

- 3.0 h 7 f» 

-1 .0061 

- 0 . hb 7? 

3.3497“ 

0.2002 

0.4841 

-0.11 30 

21 t/.O 

- *.5728 

-1 .h/h2 

-1.5644 

4.2349 

0.59b8 

0.982ft 

-0.1977 

220.0 

-3.b999 

-2.3999 

-273714 

4.909b 

1.0960 

1 .4927 

-0.2756 

230.0 

-3. 4626 

-1.1010 

-3.1406 

5.5958 

1.6095 

2.0169 

-0,5620 

240.0 

-2. 00 7 5 

-3. / 1 6h 

“-T.e3T7 

6.0070 

2.1047 

2.4023 

*0.4068 

P50.0 

-2 ,|>S4<j 

-9.19M 

-4.^4/ * 

6.^441 

2.49b6 

2.79? 8 

-0.4147 

2 b 0 . 0 

- 1 . 0 7 bn 

• *4 . 9 9 a 9 

-O.h Wi> 

h . 4 4 o 2 

2.8020 

3.0298 

-0.4580 

2/0.0 

-u.O OP-4 

-9.50c! * 

-4.702M 

6.4965 

2.9549 

3.U854 

-0.478b 

?b 6.<T ~ 

1.0597 

-9.4 005”' 

-4.5839 

b . 42 75 

3.0023 

3.0174 

-0.4537 

290.0 

2.0661 

-4.1416 

-4.3016 

6.3047 

2.9443 

2.8388 

-0.4375 

* 0 u . 0 

2 . n 9 4 ? 

-3.b99? 

-3.6105 

b.0342 

2. /5b 4 

2.929] 

-0 . 3974 

no.o 

* . U SnS 

-3.09^li 

-3.1 <26 

5.5025 

2. 445M 

2. 1043 

-0.3359 

320.0 

3.67/3 

-2 .3863 

-2.3564 

4.9042 

2.053b 

1 .5935 

-0.2743 

330.0 

3.S605 

-1.6700 

-1.576? 

4.2237 

l.t>6/3 

1 .0951 

-0.19/4 

*a<> .o 

3 . 0 br * 

-1.0015 

- U . 6 6 7 " 

3.i22 < 

1.109/ 

0 .bibb 

-0.1125 

*5<>.0 

2.4^2b 

-0.4816 

-0.3297 

2. **03 3 

0 . / 1 5* 

0.2995 

-0.0458 

3b0.o 

2. >9 90 

-6.0014 

'"070003 

2.2940 

0.37/7 

0.0922 

0.0000 
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249.91 ■ 


TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE PE FLECTION, FREE NOL- • AR FLOW 

c) ROLL ANGLE - >40* 

L„* ■ 17.837 a ALTITUDE • '90 ■*.. 


p — m L|^£ p - I * m rm 

MOMENT REFERENCE CENTER AT X, Y, 2 • 0, 0, 0 


ALPHA 

S_ 

Si 

<7 

C D 

Si 

0.0 

^294?^ 

-0.0014 

0.0003 

2.2 1*2*“" 

0.3778 

18.0 

2.5385 

0.5669 

0.2913 

2.6076 

0.0261 

20.0 



.v Sffl 

m- ;.m 



*.*619 



120.0 

140.0 

Mir.o 

150.0 


160.0 

170.0 

Tio.r 

100.0 




8.3070 


1 .2227 
0.001M 

-1.2W1 

-2.305* 


-3.2VM? 

-3.9019 


4. 9?«1 
4 # 07b3 


3.6548 

2.9859 


6.9482 

6.3698 



-3.3550 

-2.55^7 

vj.JWT 


-3.3?*9 

-5.8016 




1.253! 

0.5681 


-1 .2425 
-2 . u° 1 7 


0.7920 

0.2937 

~ ff7#W6 

- 0.2896 


-0.7920 

-1.4290 



240.0 

250.0 
2hO . 0 
27 0.0 

?«5.T 

290.0 

300.0 

310.0 

32070 

330.0 

vToVif 
350 . ii 

"siorr 


. 26o2 
-2 . 3 3u8 
-i .2188 
-0.0025 

TTiTi T 

2.3380 

3.8546 

~ 4.0700 
3.8234 
""3.302o" 
2.525! 

"2.2^42 


-4. 8767 
-5.4733 
-5.6724 
-5.9427 

•5.84*4 

- 5.4788 

-4.66^ 3 
-4.0212 

-3.0678 

-2.0827 

-1 .234 0 
- U . 56 39 

*O f tit4 


4419 

-3 , 6 r&9 
-a.Ottbi 
-4.4015 
-4.456« 

•*»S8i2 

-*.0943 

- 3 . 60*7 

-2.9407 

-2. 1W6 
-1.4210 

- (~7 746 

-0.2M7M 

‘67 ob 03 


*.60« ,T 


3.6550 

2.6252 

“27JW 

2**017 


3. 6256 
4.5*73 


,nsi " 

"6.6838 
7.2045 
7.4276 
7.4166 
77X946 
7,2164 
6.8655 
6 . 2*54 
5,5339 
* . 5655 
3 759b 4 
2.5919 
2.29*2 


-3.5661 

-3.0891 

^2.W* 

-1.6*62 


-1.2772 

-0.7714 

"- 0.3765 

- 0.0357 


0.3425 

0.b829 


"1 . 

2.2111 

2.6569 
3.3563 
3 . / 450 
3.4079 

3.9721 

1.8461 

3 . 5469~ 
3.0742 

2.5054 

1.6500 

1 .£1764 
0 . / 7 1 5 

67 3778 


'n 

922* 

-0.0965 

* 0.6677 

1 .TiTf 

1 .907 , 

273679 

2*7051 

-r.9i6r 

-c.9561 
- 2 . 9 116 ~ 
- 2 . 730 * 
-2.4135 
-1.9926 

'm.sooT 

- 1 . 00*4 

^075945" 

-0.2632 

- 0.0926 

0.1016 

0. 1364“ 
3 . 3b 7 3 

1. Kbl 
1 . 89*5 

“273548“ 
2.6b54 
2.8932 
2.9120 
2.8949 
2. 7020 
2.3867 
1 ,9b97 
1.49*3 
0.9970 
0.5652 
0.2724 
0.0922 


0.03*2 

0 , 1*90 

0.2259* 

0.2640 

0.3367 

0.1671 

0 . 3868~ 

0.4139 

673751 

0.1902 

0.35lT 
0.2*92 
“ 0 . 2276 ” 
0.1502 
0.0696“ 
0.0347 
“ 6 . 0000 " 
» 0.0162 
~o709“l 1 
-0.1557 
- 672338 “ 
- 0.2971 
-0.3547“ 
-0.3812 
-0.4157 
-0.4296 
- 0.4092 
-0.4090 
-0.3681 
-0.2990 

-0 72330 

-0.1555 

-0.09U 

-0.0359 

0.0000 


j 









ORIGINAL use IS 
of POOR QUALITY 

TABLE IV - SPACE OPERATIONS CENTER FOUf STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

d) ROLL ANGLE - -30* 

Agp - 249.91 « 2 Lgp - 17.837 ■ ALTITUDE - 490 hB 
MOMENT REFERENCE CENTER AT X, Y, Z - 0, 0, 0 


ALPHA 

C A 

> 

5 

C D 

c . 

c « 

5 

M . H 


• 11.1111)4 

0.0005 

2.294? 

0.17/h 

0.0922 

0 .0000 

1 0*1* 

f'.hi'i 1 

0 .64*1 5 

6.2465 

2. / 1 6 

-0.0117 

-0.0*2* 

0.023* 

20.0 

3.5353 

1.4530 

0.650c* 

3.663* 

•6.4*02 

•0 . 3*45 

0.0646 

30.0 

*. i?<«i 

2.4396 

1.1982 

4.9491 

-1.1507 

-0.7153 

0.1106 

40.0 

4 . « 

3 .o7 5o 

l.*J*/ 

5.981* 

-1 .9*5* 

-1.1*9? 

U.1615 

50. o 

•« . 1 * * * 

*4 ,oH 7 5 

2.50o<> 

6 . 846 1 

-2.760? 

-i.5992 

0.2172 

bO # 0 

3.5731 

5.95** 

TTo*50 

7.5614 

•3.5664 

-1.9980 

0.2620 

70.0 

2.^722 

6.7466 

3.5170 

9.0225 

-4.1907 

-2.2908 

0.2991 

,41.0 

1 .3 * '2 


5. 7 7<lu 

6. *53? 

-4 ,0?I»S 

-2.4/38 

0.3095 

‘4(1.0 


1 . 30CIK 

3.6209 

6.2^97 

-4.:.041 

-2.5116 

o. J310 

100.0 

•1 .33*9 

7 . 209 * 

3.7647 

6.2347 

•4.4621 

-2.4646 

0.3012 

1 10.0 

•2 .5686 

6. 4*0 

3.5184 

9.023C 

-4.686a 

-2.3125 

0.31*3 

1?L'.U 


5.953^ 

1.0*29 

/ .*3428 

-0.2*73 

-2 • o 3h(* 

0.276! 

1 >0 . ■> 

-M.14V 

*.*91 / 

2.5<>*1 

6.9013 

-3.0319 

-1 .67*9 

0.223? 

140.0 

-*.3607 

T.6722 

1.4367 

5.9749 

-2.86/6 

-1.2582 

0.1621 

150.0 

-4.1275 

2.4922 

1.2003 

4.9537 

-2.1068 

-C .*509 

0.1117 

1 . ii 

- >.54^S 

J 

0.6537 

3.6793 

-1 ,*2o« 

-0.9044 6 

6.0651 

1 7 0.4 

-£ ,hS/h 

u . 4 5 3 

u.2<65 

2. / 347 

-0.6?5? 

-0.2*59 

0.0241 

loO.n 

-2.3035 

-0.0015 

0.0001 

2.3035 

-0.3/64 

-0.0928 

0.0000 

190. D 

-2.6*47 

-0.6403 

-C.2364 

2.7213 

0.0059 

0.0857 

-0.0252 

2 'u.V 

- < . 5 < <4 ^ 

-1.4 5 Ob 

-0 .64 / 7 

5.b62o 

0.4671 

i*. 1*1 1 

-0 . 0662 

2 1 O.o 

1 .32 

-2 • 4 / n o 


4.9332 

i . 1 26 < 

0.7126 

-0.1 149 

22 6.0 

-4.55J5 ~~ 

-376545 

-1.6279 

5.9552 

1.9146 

1.1«60 

-0.1699 

230.0 

-4.1716 

-4.6529 

-2. 4«2? 

6.85! 7 

2.7 4s J 

1.5909 

-0.22/6 

240,0 

- <‘.?4 <1 

-5.; *92 

-”37 0 52 5 

7.51 f<~ 

3.51^5 

1.9*54 

-0.2767 

?5u . 

V.V.V‘ 

— h . t? 7 If ■* 

- i . 4 ' j : 

7.9518 

*4.1 < ** n 

2.2697 

-U.3049 

?b0.r 

-I .3*03 

- / . I5li > 

•5.737 4 

6. 1 696 

* 4 . :>7 9'i 

2 . « S «M 

-0.3304 

2 7 0 . o 

-f.ni.f* t 

-? .25.5 7 

-5. 7<M1 

6.1 764 

'4 . /6 / 0 

2.«9<8 

-0.3452 

280.0 

J .3242 

-7.126H 

-3.7253 

9.1423 

4.6151 

2. *597 

-0.3243 

2SU.0 

2.5430 

— o . bb 1 H 

-3.4733 

*.9229 

4. *.226 

2.2^06 

-0 . 3304 

3 I U . o 

*>.S5 59 

-5 .*•* V# 

- 5 . 04**lj 

7 .49ol 

M . 2?n i» 

t . 0 1 3 6 

-'.2945 

< J o .0 

4 . J 6?l» 

— 4 . 8 4 y 5 

-2 . 4 / 

rs . r <4 5 

_> . o ? 1 5 

1 . 6 6 U 9 

-0.2333 

320.0 

4.3433 

-3.6464 

-1.8256 

5.90*41 

2.6775 

1.2504 

-0.1695 

33r,.o 

4.1 0?6 

-2.4724 

-l.!oft5 

4.9206 

2.1145 

0.8463 

-0.1147 

< '4 It . 0 

> . 5 l ■' 4 

- 1 . 

-0 . < 

i. 6 35b 

1 .-:?57 

0.50m 7 

-0.0662 

<5u.O 

t ' . »> 2 I M , 

■ r Ibr 1 

'i/ .2 5 5* 

2.6 4b 1 

0.6236 

( .2386 

-0 . 0?4M 

5bO . 0 

2.244? 

-0 .0614 

v .0003 

2.2942 

U.3778 

0.0^22 

0.0000 
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TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE It FLECTION, FREE HOLECILAR FUM 

c) ROLL ANGLE - >20* 

A^p - 249.91 ■* • 17.837 ■ ALTITUDE ■ 490 I* 

MOMENT REFERENCE CENTER AT X, Y, Z • 0, 0, 0 


ALPHA 

C A 

*■ 

- - -ryrm 

b 

Co 

c. 

c« 

C 1 

0.0 

2.2942 

-0.0014 

0.0003 

2.294? 

0.177a - 

0.0922 

0.0000 

P*.0 

2 . 7 1 7h 

0.6981 

0.1664 

?.oou? 

-0.O461 

-0.0197 

0.0125 

2o;w~ 

i.fcfJ* 


^9|W 



•*.2123 

0.0110 

30.0 

4.3435 



s.lwr* 

•1,151* 

•*.4471 

0.0*54 

40 . 0 

4.5666 


1 .3167 

6.2640 

-2.2521 

-0.8126 

0.0996 

10*0 

4. 3616 

b.4<J4S 

1 .745(1 

7.2191 

— 3.191** 

-1.1323 

0.1323 


*o7T ' -i, 4 j oi o.itoj 

.’ 0.8 2 . 696 * . *.*?•* - 4 . 7 ,.? - 1.4462 0.1923 

SIS75 iTooTi 8.182^ 2.7207 8. 7 536 -572529 mT 7«TJ4 O.TTbS 

>♦ 0.0 «i.o«0<* 6 . 3042 2 . 7599 8.7472 -5.4524 -1.8121 0.2277 


liO -1.487* 4.|?Ok *.7133 #.>19* -5.4*29 -1.7*54 "" #;2U7 

110.8 -2.6884 7.616* 2.5202 j|,**5« -5.2347 -1.6561 0.2131 




6.6665 

2.2021 

7.9C65 

-4. 7122 

-rr«5iv 

~o7i *V? 


-•4. 34b5 

b.4b6*> 

1.7733 

7.179? 

-4.9606 

-1.193? 

0.1380 

140.0 

-4.561* 

*. 1**8 

1**168 

#.2784 

-3.1653 

-0.9141 

0.0995 

150.0 

-4.3163 


fj7»W 

-2.3092 

-0.6275 

0.0651 

160.0 

-i.6?7Q 

1.5995 

0.45b0 

3.9764 

-l.«9b7 

-0.3792 

0.0313 

17 0.0 

-2.72/1 

0.6943 

0.16/6 

2.6097 

-0 . ®bb7 

-0.1969 

0.0123 


-*•303^ 

-9.0015 - 

F.ffUOl 

1.3935 ~ 

—0 f 3764 

-8.0926 

o.oOoo 

190.0 

-2.7173 

•9*6964 

-8.1674 

2.799* 

0.0363 

0.0194 

-0.0130 

' 2oO.<5 

-T.* 401 

-1 .5954 

-0.45 1<* 

3.976* 

o.b7bb 

0.21/3 

-0.0347 

210.0 

-4.M 19 

-<>.7.114 

-0.8525 

S. i666 

1.3209 

0.4912 

-0.0679 

220.0 

-4.5613 

-4,3158 

*orr« 

•*.2600 

2.2164 

0.8068 

-0.1037 

250.0 

•4.3478 

•5.4518 

*i,f7l3 

7.1826 

3.1452 

1.(253 

-0.1410 

24^.8 

-T.7 0HS 

-6.6blH 

-2.1916 

T.922? 

4.0?1? 

£ 

- 

-0.1 790 

250.0 

- 2 .6*^9 

-7.5800 

-2.bO<i3 

6.41b3 

4 . * 369 

1 .617 a 

-0.20bb 

?60.<i 

-i .a os *3 

-0. 1496 

-2.7 b9 

6.6961 

b.2347 

1.777b 

-0.2300 

270.0 

-r.C-oiH 

-1.2943 

-2.7 Sb 1 

8.7411 

b.4Sb? 

1 .1116 

•0.2432 

260.0 

t .40319 

-8.12#' 

•2*6443 

#.*!» 

b.4700 

1.7804 

-0.2271 

290.0 

2.6405 

-7 .563* 

-2.5017 

*,399* 

b.2?3b 

1 .6508 

-0.2273 

5 (To Vo* 

4. *■ <#y>~ 

-6.63/0 

-2.1 625 

~ 7T1*954 — 

4. 1 47 

1 .446*j 

-0.1936 

510.0 

a . 4366 

-b.4 *6b 

-1 .7660 

7.1 6b i 

4 . 0000 

1 .1402 

-0.146? 

“ 320.0* 

4.5540 

-4.1089 

•1*3084 

_ 6.2579 

3.1731 

0.9097 

-0.1036 

330.0 

4.2415 

-■1.768* 

-8. *467 

*.1*12 

2.3lb3 

0 .6220 

-0 . 067b 

* 5<jo # ;i“ 

<■6162 

-1.5906 

-0.4503 

3. ?639 

J .bo5l 

0 . $ f U4 

-0.0346 

ibo.o 

2. -96 4 

-O.oOil 

-C.165S 

2.7614 

0.66/0 

U . 1 9 e 1 

-0.U126 

360.0 

2.2442 

~^0 0014 

8.8803 

2.294? 

0.3770 

0.0922 

o.ooov 


77 __ 
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TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP 
AERO DYNAMIC CHARACTERISTICS RASED UPON FULIT ACCOM® DATET, 

DIFFUSE PARTICLE REFLECTION, FREE WLECILAR FUN 

f) ROLL ANGLE - -10* 

A^p - 249.91 m 2 • 17.837 ■ ALTITUDE - 490 hi 

MOMENT REFERENCE CENTER AT X, Y, Z • 0, 0, 0 


ALPHA 

C A 


5 

o 

o 

5, 

C 0 

C l 

0.11 


-c.uoia 

<».oiM)3 

2.2952 

0.37/4 

0.09^2 

0.0000 

1 0 ^ *i 

e.IKh 

0.7*34 

U.064G 

2.6*96 

•o.ub / 4 

0.030? 

-0.0001 

?n*o 

1*7263 

1.7025 

0.2391 

4.0472 

•0.0561 

-0.0740 

0.0035 

30.0 

4.4159 

2.9777 

0.4463 

5.3276 

-1.4795 

-0.2237 

0.0135 


a.6M7* 

4.4237 

0.690S 

6.4670 

-2.4436 

-0.4UUS 

0.0321 

*' M . ♦! 

*- ,«k 30 

5.6611 

0.532* 

7 .4 14* 

-3.4553 

-0.5757 

0.0496 

60.0 

3.0020 

7.16O0~ 

lTl537 

6.1414 

-4.3922 

-0.7369 

0.0721 

7U.0 

2.7467 

4.1«39 

1.3205 

8.6919 

-5.1296 

•0.4552 

0.0882 

to m o 

l .ft-IVl 

0.7824 

1 .4267 

9. 0127 

-5.065? 

-0.9357 

0. 10b6 

# <• 

u . *1 fm f 

6.923b 

1.4475 

9.0*92 

-5.6S/0 

-G.9«9S 

0.114? 

100. 0 

•1.4*50 

6*7755 

1.424b 

9.0053 

-5.4404 

-0.9394 

0.1034 

uo.o 

•2.7*64 

4.1400 

1.3195 

8.6948 

•5.5097 

•0.8720 

0.0990 

1 

-*.7H? 1 

7.1415 

1.1499 

6.1571 

-4.9946 

-0 .7/16 

0.0756 

1 5".0 

- 4 . <| 


‘i . 9 3 i 6 

7.41 OM 

-m.2319 

-0.6*54 

0.0502 

I 40.0 

-4. 649? ~ 

4.4267 

0.6911 

6.4713 

-3.3578 

-0.5045 

0.0321 

150.0 

-4.6065 

2.9760 

0.4463 

S.3220 

-2.4147 

•0.3611 

0.0132 

1 b'* . o 

-3.7">‘7>~ 

iT/0 4? 

0 .2 395 

4.08*2 

- 1 .566-* 

-0.2368 

0.0C39 

l 7*i. 0 

-2 . 76*6 

0. / 565 

0 .<»66n 

2.6b 7 /* 

-0 .09 3o 

-0.146ft 

-0.0002 

160.0 

•2.30b i 

-OTOO 16 

0.0001 

2.3061 

-0.3704 

-0.0924 

O.OAOO 

190.0 

-2.7669 

-0.7 322 

-0.0889 

2.6508 

0.0570 

•0.0329 

0.0000 


-3-7229 

-l‘.69 79~ 

-0.23/3 

4.0844 

0.O418 

0.0749 

-0.0046 

?lo.n 

- T . « 1 S / 

V.MKhS 

— U . 4 4r*5 

5.3216 

1.4543 

0.2237 

-0.0159 

220. G 

-4.6699 * 

-4.4067 

-O.o83? 

6.4596 

2.«14? 

0.3958 

-0.0327 

230.0 

-4.46C4 

-5.8331 

-0.9209 

7.3899 

3.4101 

0.5692 

•0.0513 

P'lO. (* 

"-3.Y0 7S"' “ 

-7.1073 

-1 ,1393 

8. i?6b 

*• . i395 

0.7274 

-O.o727 

fl'l.O 

-2.7SFM- 

-<1. l?t>5 

-1.3123 

6.6770 

b. 109? 

0.6520 

-0.0921 

. u 

-1 .aS<S 

-'i.752« 

-1 .41 ft 

8.9H26 

5. ©333 

0.929? 

-u. Ill* 


-<•.>»•! 7 

-a.S«23 

-1.44*1 

9.057* 

5.0760 

0 . 9bc6 

-0.1247 

260 . 0 

1.4460 

-0.7J7T 

.41 58 

6.9666 

5.0644 

0.9350 

-0.1102 

290.0 

2.7 429 

-6.0900 

-1.3060 

6.63:7 

5.5506 

0.66 7 J 

-0.1002 

* 0 0 . t! 

'• 

-7 . </p >06 

-1.1321 

6.0819 

a. 9695 

0.7603 

-o . ofto5 

< 1 1*. o 

** # <4 *► M 

- ‘j - rt i r» b 4 

-U.91SP* 

7.5544 

4.2i n 

0.633? 

-0.0540 

*20.0 

9.6*14 

-4.3921 

-0.6805 

b . 4 346 

3.3524 

0.4978 

-0.0328 

*30.o 

4.30ul 

-2.9459 

-0.4373 

5.2817 

2.4106 

0.3518 

-0.0164 

*'t «* . 0 

'» * 7 :i - o 

-1 .6*1 1 

-”.23m 

4. 0661= 

1.5711 

0.231© 

-u.oOaft 

*«iu.n 

^./9tv 

-O. 721*5 

-c.onfe? 

2*651 7 

o .©927 

0.1 4C.0 

o. 0002 

3b0.t» 

2.299? 

-0.0014 

0.0003 

2.2942 

0.3778 

0.0722 

0.0000 


1 

J 

5 

i 
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TABLE IV - SPACE OPERATIONS CENTER FOURTH STAS BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE S FLECTION. FREE MOLECULAR FLON 

g) ROLL ANGLE - 0* 

L^p • 17.837 ■ ALTITUDE - 490 !■ 


*A£F 

MOMENT REFERENCE CENTER AT X, Y, Z - 0. 0, 0 



-J.iean 

7 


-0.0S65 

-0.0/07 


-0.0*07 

-0.035* 


1 






iQHHI 

9 




*Mtll 

•MM3 




3oO . 0 




■O.uQl* 


0.0003 




0.37 f 7 


o.o*aa 


0 .0000 







ONIUINAL KAUt 15 

OF POOR QUALITY 


TABU IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FUUY ACCOMMODATED, 
DIFFUSE PARTI CU REFLECTION, FREE MOLECULAR FUM 

h) ROLL ARGU - IS* 

A^p • 249.91 m Z L^p - 17.837 ■ ALTITUDE - 490 ta 
MOMENT REFERENCE CENTER AT X, Y. Z - 0, 0, 0 


ALPHA 

C A 

5 

5 

C D 

Si 

C n 

5 

0.0 

2.2940 

-0.0018 

8.8883 

US* 

8.3777 

0.0922 

0.0000 

10.0 

2. int 

*.»5^ 

•0.8893 

i.863« 

^W8.»*74 

0.1096 

•8,0279 

20.0 

3.72M 

1 .7O«?0 

-0.2390 

0*0690 

-0.6552 

0.2392 

-0.0562 

< u . 0 

4.4*157 

2.97«4 

-0.0071 

5.3294 

-1 .4785 

0.3643 

-0.0842 

40.0 

0*6025 

4.4190 

•0.6901 

6.4*12 

462.9435 

0.5137 

-0.1126 

50.0 

4.4694 

5. 8674 

•8.9326 

7.4235 

-•3.4582 

0.6577 

•0.1309 

60. (. 

3.71 l« 

7.1755 

-1.1550 

6.1970 

-4.396« 

0.7579 

-0.1395 

7 0.0 

2.7464 

6.1402 

-1. 5190 

8.6481 

-5.1290 

0.8616 

-0.1365 

80.0 

1.4428 

8. >679 

-1*0236 

0*9970 

^-5*6559 

0.9005 

-0.1267 

90.0 

•0*0030 

8.9259 

-1.4479 

9.0015 

•5.858« 

0.9494 

-0.1100 

100.0 

-1.4464 

6.7947 

-1.0300 

9.0254 

-5.0906 

0.9334 

-0.1292 

11W.0 

-d.747< 

o . | 555 

-1.3221 

5.7024 

• ‘>.‘3/44 

0.6471 

-0. 1500 

120.0 

-3.7830 

7.1370 

-1*1000 

8.1509 

-4.9922 

0.7190 

-0.1030 

130*0 

•0*0571 

5.8585 

-8.9313 

7*4005 

-0.2290 

0.5651 

-8.1287 

tao.o 

7 

a.a in 

-0.6910 

6.4/61 

-3.^566 

0.3914 

-0*1126 

lSu.u 


C .MHO 3 

-0 .44.-11) 

5.3311 

-2.4167 

0.2210 

-0.0042 

160.6 

-3.7311 

1.7069 

-0,2003 

4.0952 

•1.57U8 

0.0738 

-O.OSbl 

170*0 

-2.7909 

0.7308 

-0.0090 

2.0775 

-0.5955 

-0*0333 

-0.0200 

TbT^.lT 

-2.3061 

-0*0016 

u . 0 1» 0 1 

d~ m 306 r 

-0.5764 

- 0 . 0 9 <> 4 

o*"oo“oo 

190. 0 

-2 . 7*i*44 

-1-7 <20 

it . 1,600 

2.6504 

u . o5o9 

-0 . 1464 

0.02/9 

200.0 

-3*7235 

-1*6977 

0*2375 

r.o80T 

0*6415 

•072398 

0.0572 

210.0 

-0.0106 

-2.9672 

0.0022 

5*3226 

1.0534 

-0.3657 

0.0073 



-4.41 11 

0.6044 

6.40/6 

2. **162 

— U .5040 

0 IT 13 3 

230.0 

-4.4»l 1 


U.^204 

/ . 390 < 

5.4144 

-u .05 d5 

0.1317 

24«) . 0 

- 5. 7Hf>o 

-7 . 1 

1 . 1 <64 

a.i24< 

4 . i560 

-0.7769 

0.1403 

250.0 

-2.7546 

-H.121h 

1.5115 

t>.b7 lrt 

5. 1046 

-0.57 /0 

0.1419 

2M)*0 

-1.4099 

-6.7055 

1.4167 

5.9757 

5*62/2 

-0.9365 

0*1331 

270.0 

-0.0010 

-6.9056 

1.4407 

9.0613 

5.5767 

-0*9527 

0*1245 

2rt0.n 

1 .<|90S 

-H . 7 5c* 4 

1.4 |64 

0.9024 

5?o 719 

-0*9272“ 

0.1345 

.n 

2. 7452 

-r . >0 56 

l.307n 

6.6440 

5.5517 

-0.0014 

0.1493 

300*0 

3 .->*716 

-7.0760 

1.1344 

8.0912 

4.9721 

^0.7119“ 

0.1062 

310.0 

«.4422 

-5*0009 

8,9169 

7.3595 

-.2182 

•0.5515 

0*1343 

" ~i?«T7TT 

TTT/Ts 

-0.3925 

U. 660(1 

b.fl 35b 

3.3509 

-VI 3042 

VTnTo 

53o.(» 

»««•.» 

- '.M4bl 

0.430/ 

5.2821 

2.41/4 

-0.21 14 

0*0066 

300 .15 

3.702b 

•r.6090 — 

O.T350 

4.062 S 

“10699 

-0.0693 

0*0569 

350.0 

2.7536 

-0.7297 

0.0003 

£.8391 

0.8940 

0.0317 

0*0276 

<*-. i> . 0 

2 . 2^"«*« l 

-II v 1)0 1 4 

o*li5oV 

2.24«0 

0.3777 

0.0922 

0.0000 



ORIGINAL RAGE IS 

^’HWI^gluTY 


TABU IV - SPACE OPERATIONS CENTER FOURTH STAGE BUHO? 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

t) NOLL AMU - 20* 

l Kf • 17.837 ■ ALTITUDE ■ 490 ta 


A^ • 249.91 wT 
MOMENT REFERENCE CENTER AT X, Y, Z - 0, 0, 0 




7.9873 - 4.0739 

8.4700 - 4.7732 

' 1^)3 -S.«4i 

- 5 . 444 * 


1.7475 
1 .4474 


•4.2341 


JOO.o 

-i.«: 

0.1809 

-2.7223 

8.7400 

-5.4449 

1.762! 

-0.2370 

110.0 

-2.6*95 

7.6249 

-2.5207 

8.464? 

-5.2431 

1.6353 

-0.2590 

'■ i2*.4 

-*.?c « 

; 4 ^ 

|i|t*94 * X 

y7g» 

-4.7496 

1.4034 

•0*2461 

■f *■ 134.0 

•«.K* 

■%.s.wo^i 

§fji*TO ■ ' 

T.»M 

•3.0693 

1.1151 

•0.2149 


-4 ,S7b2 

4.1430 

-1.3224 

8.2986 

-3.1725 

0.8041 

-0.1769 

■■ESI 

-<*.3277 

2.801 0 

p* 

•• 

<£ 

* 

9 

• 

5.211? 

-2.3157 

0.4606 

-0.1329 

140*0 


'i* iWt . 

•M55I7* 

Soffit 

•1.4053 

0.2154 

•0*0615 

174,- 

*2.7943 

if %****:■■ 

^1*04^ ' 

2.6111 

•4.4658 

0.6104 

•0*0592 

180.0 

-2.3007 

-0.0015 

O.OuOl 

? . 3067 

-0.3764 

-0.09?3 

0,0000 

190.0 

-2.^31 

-0.6482 

0.1671 

2.6055 

0.U380 

-0.1996 

0.0397 

244.4 

•3.4824 

-1.5992 

0 f 4536 

3.4042 

0.5784 

-0.3642 

0.0451 

> ‘ ’■ 


-2.790* 

6.4554 

5.2456 

1.3258 

•6.6343 

6,1355 

C il 


-4.1256 

1.3152 

6.2849 

2.2221 

-0.9223 

0.1812 

?30.n 

-a. 3540 

-5 .4575 

1.77219 

7.1917 

3.1510 

-1.2095 

0.2196 

240.0 

-3.71 G5 

-6.6626 

2.1918 

7.9?64 

4.0260 

-1.4689 

0.2448 

250.0 

-2.69?? 

-7.59J5 

2*512 3 

8.4333 

4.7411 

-1.6658 

0.2553 

161.0 

*1.4477 

*4.135# 

2.7026 

4.6637 

5.2227 

•1.7620 


270.0 

-0.0003 

•4.2063 

2*7542 

6.7379 

5.4486 

-1.4093 

0*2433 

2K0.iv 

1 .an?? 

-6.1474 

2 . 7 Ob 3 

8.6954 

5.4803 

Tu77rT 

0.2517 

290.0 

2.6821 

-7.5673 

2.5U3* 

8.4041 

■i.2224 

-1 .6248 

0*2729 

300.0 

3.7007 

•6.6434 

2.1666 

7.4446 

477144' 

•l"»4012 

0^2552 

310.0 

4.3444 

•5.4446 

1.7693 

7.1752 

4.0014 

•1.1102 

0,2247 


4.5S67 

-a . i too 

1.3041 

6.2613 

3.1726 

-0.7976 

0.1800 

3^0.0 

4.3055 

•p*.7?60 

0.8508 

5.1784 

2.31 7? 

-0.4825 

0.1349 

340.0 

3.41 ll 

rM -1.5477 

6,4490 

3.05*1 

1 * 5*23 

-0.2054 

0*0846 

350.0 

2.4975 

•4.6032 

4.16't 

2.7703 

0**665 

•0.015* 

0*0395 

360. rv 

2.?9<U» 

-0.001 a 

0.0003 

2.2940 

^3777 

7.0922 

u.oooo 





ORIGINAL PAGE iS 
”■ OF POOR QUALITY 

TA-LE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP 
AERT KMC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
PARTICLE REFLECTION, FREE MOLECULAR FLOW 

, j) ROLL ANGLE - 30* 

A KF " 249 91 " Lj^p • 17.B37 » ALTITUDE • 490 la 

MOMENT REr.iCNU CENTER AT X, V, Z • 0, 0, 0 


ALPHA 

C A 

Si 

Cy 

C D 

C « 

C n 

C l 

0.6 

2.2940 

-o.oSlo ' 

0.4603 

2 .29*1 

r.iTt? 

0.0922 

T.000* 

10.0 

2.63*5 

0.6809 

•9*2559 

2.7155 

•0.0144 

0.2437 

•0.0485 

?<>.u 


1 .4533 

-6.b*«9b 

3.6651 

-0.4806 

0.5054 

-0.1109 

*0.11 



-1 .20Ub 

0.9552 

-1.1512 

0.8597 

-0.1738 

*0.6 

4 • 3M5 

3.6696 

•1.8363 

5.9739 

-1.9425 

1.2617 

-0.2325 

50. 0 

*.lMS 

6.8723 

•2.4933 

6.8754 

-2.7713 

1.6774 

•0.2890 

bO.'l 

4. *>71 1 

^.9530 

-3.0821 

7.5808 

-3.5638 

2.04«0 

-0.3230 

7U.0 

c.s/n 

b.74i:8 

-3.S147 

8.0164 

-4.1901 

2.519b 

-0.3385 

Bir.o 

1.3270 

7.1500 

-1.7307 

0.170? 

-4.5699 

2.40.9 

-073225 

90.0 

•0.0037 

7.2752 

•3.8020 

0.2010 

-4. /810 

2.4976 

-0.3314 

10I1.0 

-1.33*4 

7.1926 

-3.7603 

8.2171 

-4.0.349 

2.4628 

-0.3293 

1 t <> . 0 

-✓.ShUl 

b. /294 

-3.Su/ 1 

7.9997 

-4 .0549 

2.2613 

-0.3518 

120.0 

•3. S« 38 

5.9199 

•3.061S 

7.5374 

-0.210? 

1.9669 

•0.3324 

130.0 

•4.1807 

4.8765 

-2.4939 

6.477$ 

-3.6177 

1.5617 

•0.2957 

l4t.O 

-4 . 3** 

4.6754 

-1.6377 

S.979I 

~2. 8680 

1 .H<I0 

-0.2325 

150.0 

-4. 129S 

2.4940 

-1.2007 

4.9563 

-2.1U92 

O./lOb 

-0.1733 

TSU.o 

-3.5320 

1.0528 

•0*6504 

3.8646 

-1.4146 

0.3373 

•0.1110 

170.0 

-2.6552 

0.6427 

-0.2367 

2.7322 

•0.6244 

0.0657 

•0.0488 

I8u.t» 

"2. 1 

- o . o o ; s 

0.0601 

2^ 3087 

-0 . 3764 

-0.6923" 

0T0000 

100.11 

-c'.taH 

-U .64C ? 

(•.2353 

2./175 

0.0067 

-0.2458 

0.0498 

200.0 

-3.5010 

-1.4520 

0.6480 

~ 3.869?" 

0 .068T 

-0.5076 

0.1127 

210.0 

-0.1305 

-2.4870 

1.1980 

0.9535 

1.1319 

•0.6574 

0.1776 

?2G.o 

-4 . ** 7 * 

-3.667a 

i .8352 

5.9772 

r.TjoT 

-i .2628 

07 2 «l2 

230. 0 

-4.17/9 

-4.d592 

2.4h5r 

6.2609 

2 . /4bb 

-1.6/44 

0.3000 

0.0 

- 3.S« /« 

-5.9»‘P I 

3 . OSSp* 

7 .5264 

4.52ie 

-2.0356 

0.3378 

?5«».0 

-2.SS<«/4 

*6.6099 

3.4o69 

7 .9561 

4.1465 

-d .3056 

0.3562 

260^0 

-1.3290 

-7.14W 

1.7321 

6.1590 

0.5669 

-270569 

0.3*72 

270.0 

0.0001 

•7.2680 

3 .7946 

6.1901 

0.7761 

-2.0973 

0.3467 

?io 

~ 1 . ?3t>2 

-T.T'To 

17^4 0 4 

H.1 765 

4.8355 

-2 .45911 

0.3530 


<- .5 196 

-6.6531 

3.966'' 

7.91 1 1 

4.6265 

-2 .2636 

0.360 1 

~300~0 

3.5320 

•5.8891 

3.0081 

7.5056 

0.2308 

-1 .9686 

0.3510 

310.0 

4.1687 

-4.8462 

2.4792 

6.8441 

3.6232 

-1 .5815 

0.3029 


4.14^6 

-.'..6060 

1.0226 

~5>4 y«r - 

2.6747 

-1 .1365 

0.2399 

53«.o 

4.1051 

-2.4720 

1 .109o 

4.9233 

2. 1 142 

-0. /OMi 

0.1/65 

3Vo.o~ 

3.5160 

-1,4441 

0.6436 

3.0425 

1.4232 

-0.3367 

0.1121 

550.0 

2.6133 

-0.6355 

0.232/ 

2.o«93 

0.6223 

-0.0579 

0.0494 

inO.O 


-«* • OU 1 4 

0 . (lull 4 

2.2940 

~ 0 .3777 

0.0922 

0.0000 
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TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP 
AERO DYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

k) ROLL ANGLE - 40* 

L kf - 17.837 ■ ALTITUDE ■ 490 la 


MOMENT REFERENCE CENTER AT X, V, Z 
ALPHA C. C. 



220.0 

-4.1012 

-3. 0008 

2.2118 

5.5764 

1.531C 

-1 .5062 

0.2967 

230. 1 

-3.8685 

-4.0349 

2.9528 

6.3082 

2.2167 

-1.9832 

0.3b 13 

240.0 

-3.2763 

-4.6907 

3.6298 

6.9042 

2.8666 

-2.4165 

0.4134 

2SU.0 

-2 . 3534 

-6.5139 

4.1227 

7.264a 

3.3836 

-2.7246 

0.4354 

“ 260.4 

”1.2151 

-5.0596' 

6.39l4 _rr 

7,4m 

3*?3t9 


0,4253 

270.# 

0,0005 

•5.9556 * 

• 9.4670>% 

7 ,*J JO 

3.9U5 

-2.9353 

0.4310 

260 # 0 

1.2177 

-5.6811 

4.4084 

7.438b 

3.9924 

-2.9018 

0 . 43 34 

290. Q 

2.3235 

-5.4S38 

4 r 0707 

/.1793 

3.8263 

-2.6650 

0.4327 


“ i.2404 

-4.07W- 

1.6191 

6.6636 

3.5530 

-2.3444 

074205” 

no.# 

3.8613 


SS*-’«*WK 

6.1961 

3.0726 

•1.0074 

0*3607 

320.0 

4. Oft |0 

-3.0745 

2.1978 

5. 548J 

2 . 50t 0 

-1 .3828 

0.2950 

330.0 

3.8367 

-2.0862 

l.«2b4 

4.5809 

1 .6514 

-0 .#582 

0.2100 

” 340.6 

3.3141 

•i,fwrr 

677774 

J.oim 

27 71 

•O.o218 

0.1317 

350.0 

2.5157 

•0.5*29 

,0.2064 



2.5843 

0.7608 

-0.0913 

0.0576 

360. U 

2.29*40 

-0.0014 

0 . 000 3 

2.2940 

~tT. 37 ff~~ 

o.o9aa 

0.0 000 
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TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILOUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

1) ROLL ANGLE - 50* 

Afl£ F - 249.91 m Z L^p • 17.837 ■ ALTITUDE - 490 hi 
MOMENT REFERENCE CENTER AT X, Y. Z • 0, 0, 0 


ALPHA 

C A 

5 

5 

C D 

c * 

C n 

C t 

6.0 

8.2942 

-0,0014 

8.8003 

2.2948 

0.3778 

0.0922 

0.0000 

io. o 

2.4249 

m«4 

*£»•«»» 

2.4859 f 

0.0760 

8.3050 

-0.0623 

20.0 

3.0/50 

1 .0066 

-0.6637 

3.337 1 

-0.2087 

0.6*91 

-0.1447 

3<>.0 

5 . SfttoO 

1.682? 

-1.5903 

4.25^3 

-0.b|40 

1.1147 

-0.2390 

40.0 

3.7019 

2,401$ 

-2* J760 

0^9999 

•i.iin 

1.6136 

-0.3195 

50.0 

3.9987 

3.1334 

•3.1742 

5.6543 ' 

•1.00?3 

2.1276 

•0.3939 

*6 . w 

2.9107 

5.7 495 

-3.6608 

6.1138 

-2.1335 

2.5536 

-0.4412 

70.0 

2 .09*54 

4.2020 

-4.3613 

6.3942 

-2.^345 

2.8bo2 

-0.4479 

40.0 

1.0669 

4,4431 

•0,6216 

6.4845 

-2.8102 

3.0270 

-0.4329 

90.0 

-0.0043 

4.5304 

-4.7221 

6.5370 

-2.9786 

3.1088 

-0.0647 

i ou.6 

•1 .Oh / 3 

a. 4501 

-4.6452 

6.5116 

-3.u31b 

3.04 / 6 

- 0.4535 

1 1 0 . 0 

-2.0539 

4.1456 

-4 .2o3(» 

6.2895 

-2.934ft 

2.0162 

-0.4205 

120.0 

-2.9017 

3.7242 

-3.6263 

6.0623 

-2.7S38 

2.4841 

-0.4265 

- ‘ 130.0 

-3.9748 

3. 1175 

-3.1522 

5.6102 

•2.4460 

2.034b 

-0.3799 

1 n o . o 

- 5.e>9hs 

2.404b 

-2.37*3 

4.9933 

-2.0526 

1 .4921 

-0.3200 

160. o 

- J.57c6 

1 .b794 

-1.56b! 

4.2407 

-1.58C8 

0.9568 

-0.2401 

ibTT.O 

-7.0949 

l.oiST" 

•O.Of 20 

3.3593 

-1.1101 

0.4814 

-0.1450 

170.0 

-2.4497 

0.4859 

-0,3356 

2.5113 

-0.7103 

0.1290 

-0.0625 

trtii.6 

-2. 3«21 

-u .(Ml 1 5 

11. 00 no 

2.3021 

-0.3765 

-0.0926 

0,6000 

1S0.0 

-2.at /9 

-0.46 15 

0.3276 

2.4785 

-O.O 066 

-0.3««0 

0 . 06' 3 

200.0 

-3.0854 

•1.007b 

0.8656 

3. 347 v 

0^. 1996 

”-0^6506 

0Mo»8 

210.0 

-3.5825 

-1.6794 

1.5887 

4,2500 

0.5906 

-1.1091 

0.2446 

220.0 

- 3 . 7 O 0 G 

-2.4055 

2.3774 

5.00 3b 

1.1003 

-1 .8140 

0.3298 ’ 

2i0 . 0 

•3.480^ 

-3.1 141 

3. I5M 

5.6226 

1.6210 

-2. 1 1 72 

0.40/8 

230.0 

-2.91 57 

->.725/ 

5.83»'S 

6.0773 

2.1127 

-2. >5u 1 

0.4605 

250. ii 

-* .0/63 

-4.ih*7 

4.3241 

6.3377 

2.50&5 

-2 .8461 

0.4629 

260. i 

-1.0597 

-4.4010 

4,5800 

”b7425f ~ 

27*761 

-3.3015 

0.4614 

270.0 

0.0012 

-4.49J4 

4.68V 9 

6.47C4 

2.9514 

-3.0797 

0.4829 

28 0.0 

r.r.. s' 

-m # 4 1 7 M 

4. S994 

6.4506 

3.01S5 

-3.0246 

0.4739 

290.0 

2.9266 

-4.u903 

4.2441 

6.2122 

2.^052 

-C. 7UU9 

0.4470 

300.0 

2. “922 

•3,6974 

3.8064 

t 0294 

2.7595 

-2.4831 

0.9438 

310.0 

3.43 9 

-3.0768 

3.1123 

5.551 1 

2.4356 

-2.0090 

0.3889 

~ ~ 520.0 

3.664n 

/ 

c.54fr>7 

4.5 *o5 

2.^2'yS 

-l.«7-9 

0.3283 

5 50.0 

3.55n7 

- 1 . 88 rt 7 

1.57. .4 

4.2195 

1 .5*68 

-0.9639 

0.2434 

34o * <r 

" 3^057T 

-1 .00 1 J 

0.8562 

3;3T/2 

1.1100 

-0.-7 18 

0.1467 

350.0 

2.4081 

-0.4791 

0. 32b4 

2.4664 

0 / 1 07 

-0.1161 

0.0639 

3bf.« 

"7 . 2 on* 

-0 . 0 l 4 

0 , 0 u 0 3 

2.2942 

I*. 3 / /H 

0 , 0 9 2 2 

0 .000(1 
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TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FUN 

■1 ROLL ANGLE - GO* 


L REF 


17.837 ■ 


*REF 

MOMENT REFERENCE CENTER AT X. Y. Z - 0. 0. 0 
ALPHA Cm Cu Cy 


ALTITUDE • 490 la 


* v n 



i»o.o 

-2.3035 

-0.0015 

0.0001 

2.3035 

-0.3764 

-0.0926 

0.0000 

190,0 

-2.33b5 

-0.3937 

0.3615 

2.3895 

-0.1601 

-0.3227 

0.0728 

210 

J|- III.#,; 

-2.7937 : 
-1.1644 ' 

;*,75** 

•J.U0 

9.0942 

! jj|**9M0 

3.017# 

1.7307* 

} r , _ 0.9552 
^ 0.3214 

* -0.6629 
•1.1059 

0.1549 

0.2557 

aaTTo 

Li. 191 7 

“TbHTi 

2.310b 

4.2735 

0.6559 

-1 .5649 

0.3419 

?3O.0 

-2.97 >4 

-2.1553 

3.046U 

4.7 58^ 

1 .00*5 

-2 ,0249 

0.4224 

240.0 

-2 


3.6621 

5.0804 

1.399b 

-2.4140 

0.475? 

250.0 

-1 .7205 

-2.7679 

4.0401 

5.1861 

1 . b?U 7 

-2.6439 

0.4656 

^ 260.0 

•0 9 MI ’ 



5.2114 

1.4175 

-2.7739 

0.4457 

279,0 

0.0024 

-1.0! 4* 

4.402C 

5.3202 

1.9796 

•2.6692 

0.4663 

280.0 

0 . 6 7b ^ 

-2.9992 

4.2*98 

5.2714 

2.0 398 

~2.*i*\ 

U .4688 

200.0 

1.6861 

-2.7981 

3.9776 

5.1048 

2 ,0021 

-2.6239 

0.4361 

309.0 

2.404$ 


-1^003 

4.9553 

1.9266 

-2.3521 ~ 

""0.4065 

310.0 

2.9279 



4.444f 

1.7016 

-1.9375 

0.4909 

• 

O 

'M 

3 • J 625 

-1.075a 

2.2862 

4.2336 

1.5395 

-1.4359 

0.3386 

330.0 

3 . 1?4 3 

-l .ao55 

1.5610 

3.6830 

1.2618 

-0.9462 

0.2540 

■" 340.0 

2.7490 

-0.7509 

0.0704 

2.9694 

0.9290 

-0.4797 

"0.T539 

150.0 

2.3314 

•0.3920 

0.3404 

2.3642 

0.0715 

-0.1435 

0.0726 

360.0 

2.?94? 

-0.00 14 

0.00 ( ' 3 

2.294? 

0.37/8 

0.0922 

0 . 0 0 0 0 
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TABLE V - SPACE OPERATIONS CENTER FIFTH STA6E BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

a) ROLL ANGLE - -€0* 

Ag F - 249.91 ■ L,g F • 17.837 . ALTITUDE - *90 to 
MOMENT REFERENCE CENTER AT X, Y. Z • 0, 0, 0 


ALPHA 

C A 

St 

C Y 

C D 

c . 

C n 

b 


0.0 

2.5056 

•0.0014 

-0.0051 

2.5056 

0.409? 

0.0490 

0.0000 


10,11 . 

P _ 


0 38 /9 

2 5^*02 

1MS121 




20.0 

2.8991 

0.7771 

8.9079 

3.1260 

•0.0119 

•8.5202 

0.1461 


10 4 

1 OA7 « 

ft Sftftft 


.1 till 


A 0611 

A 5.39. 


ao.o 

3.2316 

1.7022 

2.3235 

4.3160 

-0.6256 

-1.4519 

0.323% 


Sli H 

2 *9808 

18 til 

0>20 

4 7711 


- 1 QiiWU 



— ^ ** 

60.0 

2.4634 

2.5368 

>•6396 


-1.3397 

-2.3431 

0.4371 

# 

7 A t A 

1 7272 

9.7Q7Q 

^ t AUA 



.f r AHAl 



80.0 

0.8896 

2.99*0 

4.354b 

5.3015 

-1 .8706 

-2.b59b 

0.47 36 



0 0005 

< f 

4 44/4 

5 3/31 

-2 4l 02tt 


V .5210 


100. 0 

-0.8798 

2.9562 

4.2839 

5.2619 

•2.0535 

•2.6490 

0.4653 


II A 0 

-I u 7940 

2 x 02t Q 

A 

-S 7AA} 



0.^811 


120.0 

-2.48&H 

2.h7u5 

3.6957 

5.129? 

-2.0180 

-2.4966 

0.4390 


I xo ,o 


2,19181 

3 X | OHM 


• 1 hKOi 

-2^0^84 

V m 1 # 


140.0 

-3.3301 

1.7936 

2*3965 

4.4453 

-1.6245 

-1.5987 

0.3387 


t ^A M A 

-wm 

l.? 7 4% 

1 ,86?n 

1 QJSK_ 

•| t lA9 7 

• | 4 | lAf 

- 


IbO.O 

-2.9879 

0.7987 

0.94U9 

4. t'250 

- 1 . 00o4 

- 0 . 6 5 1 * 4 

0. 1504 



-2*5709 

0-4148 

iU-3958 _ 

p a ^ 

-0^ /XI | 

-0.2969 

Q . 0 ? 1_X 


180.0 

-2.5153 

0.0013 

-0.0041 

2.5153 

-0.0005 

-0.0487 

0.0008 


f 40 T 0 


-Q T A1 At 

»ft T XqoP 

7,kM) 


A.PQKA 

• A,AtU 


200.0 

-2.9887 

-0.789? 

-0 . 936 1 

3.1925 

0.0 1 02 

0.555? 

-0.1526 


210 0 


• 1 jPZLlM 



iJ 

0 ^9 

~ n i J %u jl 


220.0 

-3.2677 

-1.7200 

•2.3677 

4.?740 

0.6209 

1.4913 

-0.3371 


9XO t A 


-P- 1 A7b 



■sfm 

1.9MQ9 



240.0 

-2,4981 

-2.572b 

-3.7079 

5.1 4?9 

1 . 54 7 <7 

2.39U9 

— U . 4 6 95 


2 jU.O 

-1.7703 

-2.rt5Mi 

lb4S 

5.3373 

1 .846 V 


-0.465? 


280.0 

-0.9087 

- 5 . 0295 

-4.4445 

5.4399 

1 .6749 

? .09 1 (i 

-0.5075 


2-10.0 

■ 0 w 0 0 0 9 

-- 

-4_5*3k 

5 AgKl | 


^**U- 

-0-5436 

_ 


280.0 0.903% -3.0109 -9.3977 5.3900 2.0779 2.87B0 -0.5137 

-*90^6- 1^7*7^ 77 <1 -4.1917 -5,374? - 2 ^ 1 4^2 - o . 499- 1 

300.0 2.5557 -2.M69 -3.79?) 5.?%5li ?.u349 ?.5"34 -o.*%b* 


-Witt -3-. 1 943 

320.0 3.3996 -1.7597 -2.917% 

390.0 2.9579 -0.7111 -0.9350 


9.4756 1 .b31 3 

3,S4UU 1 .343 ? 

3.1917 l.UI>93 


1.5873 -0.3985 


U.MjS -0.1529 


2. 5 364 


360.0 2.5056 


- 0.4104 

-0.0019 


-0.3*42 -2,5927 -— 4I.ZJW4 v-^54 -0.-07vl- 

-0.0051 2.5056 0.4092 O.C«99 0.0000 
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TABLE V - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOHODATEO, 

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

b) ROLL ANGLE - >50* 

A KF - 249.91 » 2 - U.837 . ALTITUDE - 490 hi 

MOMENT REFERENCE CENTER AT X, Y, Z • 0, 0. 0 ji 

ALPHA C A c* Cy Cp c. C n c t 

0,0 2.S0S6 >0,001# >0.0051 2.5u5* 0.4092 0.0444 u.OuOd 

■» w A4 » » •. . ■ ■ — — * : 

2#,0 I.tlf* 0,*W* , I.llll -0.1*3# -0.5170 4.1511 

#0.0 3.6962 2,3956 2.3570 4,9616 -1.0*65 -l.#»a7 0.2697 

" S Q.Q 3.4-62*i ■ ■■3 ^4 174 ' ■ *» L h Ol-- .? ? i^y 0p**2O ■— 1 . 54 6 9 • ■ - 2. 01 3 0 i 0.3429 ■ ■ . . j I 

*0.* . . ... ' -2.103# -2.4905 0.4212 

■i»4 -,.. ,2..»<a#rmU;>*A0, *.141»vr^W.a60» .2.»1« ^.l#n >.1>W -fr- : ' 

80.0 1.0616 #.4318 4.6034 6.4625 -2.6062 -3.0166 0.4460 

- 9 0.0 -o. 0*1* ^ 4 . 1 - jy r# . 7 041. . . . — 9 .5 0 5* -*^***4 -3.0 4 4 6 . .* . # 0 96 

< -1.0724 ~ 4^4%; v.4 t 6 | 4 J -3.9334 -3.9453 0.4*95 

119 .9 . - » .»♦* ! ^ — 4 ■ a4. i l *# ■■■. . - -3-9*4 1 - 2 .9* 91 ■ ■ « # 4 U » ^ — 

120.0 -2.9524 3.7710 3.8642 6.1521 -2.6202 -2.5/11 0.4373 , ■ 

1 3 0 .0 -3 .5 *33 - - .4 ^7 *9 3.3 233 * -1 4 5 3 -3- 5 34 1 -*.**S4 9 - 3 /35- | 

149.9 -3.9IT* 2.4375 5.142* -2.1059 -l.*15* 0.3112 

*5 9.0 -l.mi. i t . l»* 4t., . 3 .*4*4 MNI -1.9*35 -U4US — 4,22*1 

160.0 -3.2941 1.0600 U.M68 3.5692 -1.1916 -0.6397 0.1353 

-170y4„ ■ ,r3-*53Z , . — feySOffi. — -Ju35ao 2.Z44-0 -O.J7.27 .0.26.20 0.0533 

*5.0041 2.51*6 -0.40«* -0.04*7 4.0050 

ttApfeW -2>*575-.a mMjirt* -fl.3610 3.121* -9.4 295 0.1*02 ■> .-4.459* 44- | 

200.0 -3.2332 -1.0402 -0.906# 3.504# 0.16U1 0.5310 -0.1350 

3 1 0.0 .3-66*2 -l. H %3 " , -1.633 7 3* 9 3 0. 5 *4 9 * — l.QQa S -0.23 1 6 

229.0 -3.7*3* -2.4352 -2,4149 #774 1.9701 1.5244 -0.3079 * \ 

*19.0 -3-5144 — .-3.13*4 -3.1877 —5 .9239 *-*91* 2.4475 -0.3490 .1 ] 

240.0 -2.9566 -3.7669 -3.6966 6.1613 2.10#9 2.5236 -U.##99 ; 

250.0 -2.0932 -#.1907 -4.3591 6.3651 2.S065 2.65c! 9 -0.4541 j 

260.0 -1.0841 -#.#7b7 -4,6626 C.5546 2.6129 3.0-362 -0.49t*j 

370.0 0-44*0 f> * . * *b » . ---4 . 74 19 *y*» 7 7 2. 0*7* *.1 3*4 .* .52 *4 

290.0 1.0709 -4. #970 • *4.6964 *,0795 3.0557 3.064* -0.5106 

-29*r* 2 ,1323 -4 , 244 9 - - - 4 , 4 30 6 — *r**#4 HO+12 2 < 6 * 6-7 - 6,544 4 

300. 0 2.9937 -5.8096 -3.9361 6.2287 2.639) 2.56S7 -0.#613 

31 -0 , 0 3. 504 7 - 3 . 1 *** - 3,2 44 7 5,7-742 2 . * 33 7 2 .13 44 -0^ 3 * 3 2 

320.0 3.9452 -2.4792 -2,4599 5.190* 2.1248 1.6114 -0.3239 

330. 0 7,7404 *1. 7 4 3 * H-,66 3) 4 , 45*5 H * # *0 1 , 4*64 -4-r»3<rl 

'■'40.0 3.2608 -1.0469 -0.9123 3.5357 1.1695 U.b24, -U.]3«2 

-3*0- f 2 ,* 77 9 -* , *0 4 1 -0. 35 *6 *,*614 0 . 7-7* 0 mTM - 0.05 6 4 

3*0.0 2.505* -0.0014 -0.0051 2.505* 0.4092 0.0494 O.OfOO 
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TABLE V - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON 

c) ROLL ANGLE - -40* 

Aggp • 249.91 in 2 Lggp - 17.837 » ALTITUDE - 490 ka 
MOMENT REFERENCE CENTER AT X, Y, Z • 0, 0, 0 

ALPHA C A C y C„ C m C„ C t 

0.0 *.5#57 -0.0010 -0.0051 *.5057 0.4»92 0.0495 O.OoOO 

- - 1M *-.-7 **9 » U i 6 .0 60 * 6 . 6*6* 

20.0 3.47b# 1.214b 0.8104 3.7819 -0.3268 -0.4644 0.1062 

36yO >- . 4562 1-4 9 8 4 .7 H»5 -6 y 4 W 6 

40.0 4.ib*3 3.129# 2.233# 5.6525 -1.5284 -1.4060 0.24 «* 

— 3, 9 02 9 4.0746 “itllli' 6^ 3627 -2.2C56 '-'0 .3 0 6 4 

60.0 3.3025 4.9394 3.6532 6.9616 -2.tt«95 -2.3696 6.3549 

UM> 2.379 6 Mill 7.33 22 -3 . 4 161 -* rM »5 fr . 3 866 

80.0 1.2185 5.9250 4.4218 7.4«03 -i./#*4 -2.9027 0.3906 

100.0 -1.2396 5.9629 4.4556 7,5347 -4.0331 -2.9323 0.4049 

JIM - 2. 4 0 8 1 5. 6407 4 , -2 1 62 MW -1, 4161 -2 . - 8 . 4 31 6 

120.0 -3.3645 5.0112 3.7205 7.077# -3.6409 -2.4413 0.3953 

.-4..6125 -4,+7-yS *,0-67-?.- -6,-53*31 - 3. - 175 3 -* .61 4 1 0 .333 4 

140.6 -4.267# 2.1962 2.2927 5,7913 -2.6024 -1.5175 0.2690 

15 0 , 0 -4 ,0 46 5 *,4864 1 .4 4 06 4 , 4 2 03 -3, *342 - i - ^ »U4 7 ( MW 

lhO.O -3 . 5bb2 1.3113 0.H352 3.87«3 -1.346# -0.5752 0.1114 

-U-0,6 0.5 9 04 0^3446. *,6449 - 6. 4 3*0 - 0 .2 5 3* 0.046 * 


180.0 

-2.5088 

0.6015 

-0.00*2 

2.5068 

•0.4086 

•0.0*70 

0.0008 


\ on a 

“2 7*33 

-0.595* 

-Q 1} 3.A. 

_ 2.b359 


f i i-»25 

-ft AAQ3 


200.0 

-3.4785 

-1.2813 

-u.wibS 

3.7839 

0.3174 

0 . 7 7 9 

-0. 1 1 07 


_ _ 1 A 11 


— ^ iaiiK 

- 1 _ u 7 i a 

4 7 7? 3 

K6 1 7 

4* . qi iji 


« 





^ ® 7 Ct J 





220.0 

•4*1640 

•3.1256 

•2,2439 

5.5559 

1.5100 

1.4231 

-0.2645 




-4 „ pSft* 


8,3528 

2 1463 

1 91*6 



24f«.o 

-3.305? 

-4.9208 

-3.6804 

6.954b 

2.6595 

2.3619 

-U.3M5# 


25*0.0 

-2.3o5o 

-5.5344 

-4.1391 

7.2930 

5.37ui 

2./ (‘16 

-0.4,92 


280.0 

-1 .2274 

-5.9072 

-4.4 175 

7.4764 

3. 7bPb 

2.9146 

-0.4424 


2X0. *0 

0^00£U _ 

-b. 1)130 

-4.520H 

7.5120 

3.94X5 

<>.9 8*8 

-1.4667 


280.0 

1.2433 

-5.9666 

•4.4803 

7.5531 

4.0314 

2.9327 

-0.46*5 


3QA A 

2 A AKA 

*3 y fr 1 7- 

-a ^n«>| 

. 7 , 4052 


j J 38A 

— fr ^ \ 


300.0 

3.3618 

-4,9982 

-3.7158 

1 * 0851 

^.83/ 7 

2.4)9? 

-0.426? 


i in ti 

— 


- --3.0455 

h 9 A 44 

3 w l j I# 

1 

i-{/_35V) 








320.0 

4.3444 

-3* 1 78b 

•2.2835 

5.7599 

2.6015 

i .504# 

•0.2797 


336,4 

__ 4,o3fe7 

-2.1 744 

- 1 498fr 

4,61 05 

1 ^ 939b 




340.0 

3.5345 

-1.2970 

-0.8 504 

3.64?7 

. . *463 

_ 

U .5b* u 

^ 

-0.11 bO 


tMI , II 

.. ? % 

-U .5942 

•O.i 1 69 

2 

0 .6<4? 

U .24. 1 

^ V , 044? 


380.0 

2.5057 

-0 .00 H l 

- 0. 0051 

2.5057 

0.4042 

0.0495 

0.0000 
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TABLE V - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

d) ROLL ANGLE » -30* 

Aggp • 249.91 it 2 L kf - 17.837 ■ ALTITUDE • 490 to . 

MOMENT REFERENCE CENTER AT X. T. Z • 0, 0, 0 ___ 

ALPHA C A €„ Cy C D C » ^ C i 

0.0 2. SO' -0.0014 -0.0051 2,5057 0.4092 0.049« 0.0000 

1 n w } ji w A p fl ^ -.f ^ ^ ^ ^ J 1 r O il OH 6 i ¥ 1 2 9 

19.0 3.4994 0.0824 

— oa^ «.»m — » . » » > » - , 4,mp * <i t flH^^,nTo ; r 

40.0 4.4384 3.7250 1.0573 4.0704 -1.9351 -1.1604 0.1629 

3.5444 -^MjooO *t.9>4l % 0.4444 

80.0 1.3317 7.2194 3.7531 8.2364 -4.6298 -2.4637 0.3039 

9a.il .0.0046 7 .3 3 90 ., ■ 3. 644 9, — « , jfff , M 1 HJ — -2.5102 ■ 0.3344 

| 100*0. . *1.3637 7.3157 -2.5038 0.33«| 

MjL ua.a .I. 2 . 4 a 43 ,.10*451 — — •a.mr. .^4.4111 

120.0 -3.6602 6.0879 3.1544 7.7619 -4.3359 -2.0553 0.3217 

^ 130.0 , ^ i^lXi *1.68 7 3 0.2668 ■ 

, 148.4 •:, *4.5126 -^^P^^^.C847 4. 1 814^^1, 9591*: -1.2554 0.2006 





*f 

r ; :? 


&SL 





mm 

-3.7671 

-2 r flS4‘» 

I.52&4 

0.6663 

4.1057 

-1 .‘*461 
-<L,tt75A 

-0.4704 

0.0872 

0,u\<»5 


WT^ 

a5^.. - 

184jO 

*44.4 

, -»6*102 
A.3.UDT 

IjWl 

- f|#£*V , 

>^noa-l 

pio.404# 

6v «A r A3t 

-#.••74 

> MM« 

Jfejfa.. 


200.0 

- 3.6938 

-1.4975 

-0.6766 

4.0303 

0.4446 

0 . 3866 

-0.0850 


mm — 

, — 240. a 

■4.9346 

■**■5344 

— *1.2267 — 


p 1.1156 

., 0./54 7— 

-•o.-tiaa, ■ 

,7V — 


ipj 

229.7 

•4.4606 

-1*7200 

*1.0720 


iisni 

1,1921 

: *••** * 

}*<?. 








1,411* 




240.0 

-3.5708 

-5.9341 

-3.0765 

7.5661 

3.51*0 

1 .9944 

-0.2971 



250.0 

-2.5748 

-6.7279 

•3,5118 

6 0057 

4.156ft 

2.29mi 

-0.3331 



260. C 

-1.3383 

-7.1774 

-3.759') 

6.2045 

4.5900 

2.4664 

-0.3475 



2 7 PjO 

0 (Midi 

-7 , j?fl2 

AA10* 

6 £6?i , 

, . .ft- I oh* 

^5t44- 

_ —y^ 37t4 



aeo.o 

1.3597 

•? t 2726 

•1.0 too 

8.3107 

4.6601 

2.4662 

-0.377# 



joa ^ 

.3 .IO 



A 1 04 . 

A 7 t II 

1 llvl 

m jftf 4 



300.0 

5.6439 

-u.0449 

-3.1363 

7.7136 

4.5219 

2.0329 

-0 . 3506 




q JlQf 


-2 H633 


3 (26/ 

l 6 7 i 1 




320.0 

4.S269 

-3*? 7 89 

• 1,9001 

6.1620 

2.9763 

1.2499 

-0.213# 




..in 

.Xtlt.l. 



. i.ia . 

a oars 

A 4 CA* 



34U.0 

— 1 — ‘ i ■*'#4 <*-- 

1.7* 13 

-1.5130 

-0 ,6665 

4.U«»2 

1.5001 

¥ lot' 

(1.4743 

-0.09U3 



o 

2.4*0“ 


yti w 255fr 

.A 0311 1 

^ M T f ft 

V 2047 




360.0 

2.5057 

•0,001# 

•OoOOSt 

2.9057 

0.4092 

0.0495 

0,0000 
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table v - space operations center fifth stage buildup 

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLON 

•) ROLL ANCLE - .20* 

A REF * 249,91 ■ l *f “ 17,837 ■ ALTITUDE - 4f0 la 

MOMENT REFERENCE CENTER AT X, Y. Z • 0, 0. 0 

ALPHA C A S ®Y C D 5i C n 

0.0 2.5057 -0.0014 -ii.ooSl 2.5057 0.4092 0.04*45 

10. U — 2.4654 OrUlM U.+76J 7 . 4 0 04 -4 . 03+6 -9.9 64 8 

20.0 5.7023 1.0*95 0.4604 4.(391 -0.5002 -0.2525 

30«« 4^4666 M 7 1 ? 0 . 0 79 % 5.3 604 - 1. 29 23 - 0, 5 2 09 

40.0 4.M6« 4.|9b9 1.3311 h.3668 -2.25*7 -0 .0544 

— -5U.0 4.4264 5.5500 1.7992 7,++47— -+.241W - 1 . 1 44 7 

60.0 3.7552 6.7621 2.2129 0.0360 -4.0073 -1.4333 

-40.7 2 .7164 7 .6 90 6-— 2 . 5 36 9 6 .5 1 47 .4.4665 .1 .6552 

00.0 1.4140 6.2259 2.7156 B./725 -5.2430 -1./640 

94. 0 -4-^9439 6^36+9 2^7 644 4.4634 -5.6 7 +t -1.6100 

100.0 -1.4344 0.2992 2.7496 0.0553 -5.5350 -1.7930 

4-40.0 -2 .+547 7 . 74 04 2 .57 06 0 . 6262 -5.3695 -1.6653 

120.0 -3.6092 4.6436 2.2540 6.1415 -4. <960 -1.4554 

430.0 --6.4764- -5.6127 — 4.4260 - 7 .3 97 3- -4.0626 >4- ( 9 43 

140.0 -4.7269 4.2571 1.3565 6.4910 -3.2509 -0.9001 

150.0 -4 . 5 034 2.6636 0.6691 5.6143 -2.5616 -0.6026 

160.0 -3.8416 1.6/16 0.4772 4.2031 -1.5663 -0.3466 

lia.O _t2.9243 0.1344 U.ULnfi . 3.0422 aU^tXJS -0.1636 

160.0 -2.5102 0.0013 -0.0041 2.5102 -0.4065 -0.0470 

190.0 — 2.9442 -0.7 326 _ -0.1635 3.0346 0.0126 6.0763 

200.0 -4. *026 -1.6513 -0.4744 4.1595 0.5569 0.2614 


. -4.6 7/ 7. 


- 5. 3 334 


1.3 1/ 6 


6. 6 30 7 


(I.OOUO 

0 i O3 H 
0.0472 
0, 66 3 4 
0.1195 
0 .1 5 6 6 
0.1616 
6. 2 40 1 
0.2236 
■ 0.436 9 
0.2*44 
0.2 5 46 
i».2277 
0. 1 61 6 
0.1342 
0.6616 
0.0514 

6-6223 

0.0006 

-6.6266 

-0.0524 

- 0.0 6 0 5 


220.0 

-4.6607 

-4.2049 

•1.3449 

A A 

•a.a^b 


■ t ^IU4 

240. 0 

-3.7569 

-h. /2ttM 

-2 .2191 

250.0 

- 2.7215 

-/.65V3 

-2.53**? 

2bO # 0 

i7 0 w 0 

-1 .4275 

u jii 12 . 

-6 m d\*e 

-M .. IQ 7 1 

-2. /361 

-2.7954 




280,0 

t.o*i 

-8.2696 

-2.7613 

-260.3 

— *i»W— - 

•7*74## 

L+TJL 
"r 1 56 f ” 

300.0 


-6 ,rt 1 b 1 

-2.2492 

-3+8.3 





320.0 

<*.7 366 

-4.249* 

•1.3624 

330.0 



6 *^*4 


340.0 

3 • 85V 7 

-1 .b7u5 

-0.4b 50 

+ 5 O 7 O 

— -4**1**— 


-o.nnv 

360.0 

£ .5057 

- © * 0 U 1 4 

-0.0051 


6.4210 2.2301 0.6521 -0.1356 

- 7.2660 3.1572 4—4 566 -6.1316 

6.0116 4.03/0 1.4414 -0.20/1 

6.5101 4 ./62° l.btoOH -0.23/4 

8.7/52 5.2620 1./961 -0.2545 

3,6467 5.4465 1 .6 2 69 -0.279 2 - 

8.6511 5.5391 1.7974 -0.2790 

-6,60+4 5,666* 1 , 6020 - 0.2 00 3 

8.1179 4.6119 1.4544 -0.^45/ 

7.3963 4,10+9- + T+67 6 -0 .1 460 

6.4945 3.2623 0.8933 -0.1446 

- 5. 4420 27+45* 0 . 5962 - 0.1 00 0 

4.2203 1.5H61 o . 3 3 o « -0.O5M 

+.0036 0.4205 0 .19 69 - 0, 02 + 1 

2.5057 0.4092 0.0495 0.0000 


<z ^ 


90 


ORIGINAL PAGE IS 
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TABLE ¥ - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED IVON FULLY ACCONOOATEO, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FUJM 



Vr • MS ’' ■' 5sr ' 1 

MOMENT INFERENCE CENTER AT X. 
ALPHA C A 

0.0 2.5057 -0.0014 

L& a 3 al.*i a 

P) ROLL 
17.837 ■ 

Y, Z • 0, 0. 
«Y 

-0.0051 

A AP55 

ANGLE - -10* 

"1TITUDE - *90 ka 

0 

V \ 

2.5057 0.4092 

1 ftCIC A rt46. 

0.U495 

— A ftl 6 ft 

C A 

0.0000 



_ V w- 

H.l 






BMl 

Pllgsl 

KJ| 

: ;*R|j 


40.0 

^ 

4.8017 

4.51 70 

t. QtU. 

■!« j.i 

0.699J 

* VV 

6.6155 

-2.4599 

— .1 -* » - 
-0.4282 

V.VJJJ 

0.0552 


7 

ct,t 

; 6ft A 

3.0712 

I ftftM ’ 


-w W*w 

U*M* 

11 

^sn 

-0.7571 

' •’•_* "*'*»* 

5 . *.10** 

-->2, ; j»- * 

- X-ftT A .... 

’ 4 

. 


80.0 

90 4 

1.4633 

8.6972 

1.4343 

9.1261 

-5. /lit 

-0.9434 

0.1371 


k- 

to#,# 

* -1.4745 

s-V ^*7 ftu i 

f.#34i 

■ •-A . l#4t 

t 1.4450 

«.t*f#e 

-5.0434 

-0.940* 

-A #4.9 A 

••1**7 

. A 6 ft ft ft 

t 1 ' 

V ? \ - • 


120.0 

ha n 

-3.8887 

-4 *926 

7.3120 
4 0149 

1.1756 

6.3572 

* 4- 4 to 

-5.0775 

-0.7597 

0.1165 


. 

140.0 

-4.8555 

—ft 0A9A 

4.5614 
t |013 

>#.Tt#6 


-3.4813 

-4 #<113 

-0.477? 

#.0649 

' ■< x 


160.0 

-3.9397 

j “^jp qhzi7 

1.7802 

u 7 7nA 

0.249^ 
0 0927 

4.3165 

-1.6360 

-(f E *^2|^5 

—0.1 962 

-■i t nit a 

0.0226 
M0 3 


te- 

it 

WH.f 
- * 

-2.512# 

i.ooia 

ji# f ##4i 

2.312# 

* ftMi' 

-«.40#5 

A A ft ft A 

-0.0466 

A Aft##* 

0.0008 
ft ft « ft. 

: 


200.0 

-3.6*79 

-1.7541 

-0.2492 

4.2591 

0.6309 

0.1143 

•0.0196 


w~ 

W m • W • 

«t# •# 
IIM 

•4,855# 
-4 .#540 

-4.5245 
. 4.WS 

-0.7050 
-0.0404 ■ 

#.#470 

— auwi i- 

2.4390 

3.444# 

0.0400 
M416 

•0.065# 

— * -#..0.140 

V ;X ? r 

-*> • 

., a. 


240.0 -3. 8**5 -7 .231 5 -1.1617 8.27*3 *..>799 0.7580 -0.1U1 

250.0 -2,81*0 -8. 2689 -1.338* 6.8310 5.1615 0.8791 -0.1369 

260.0 -1.4781 -6.8*5* -1.4*28 9.1207 5.6851 0.9*77 -0.1559 


230.0 0^00112 91x8. - «1.47tt9 9^24.53 5.9360 .. -0.4.733 


VV 

200.0 

1.4626 

-#.*207 

-1.4515 

9.1572 

5.9004 

0.9400 

-0.1011 

4'T 

v 

|GA a 

2 0169 

-A 

.( up C 

A ffA# 

« A1A1 

A *A#A 

—A. Itlft 


300. 0 

3.8774 

-7.2497 

-1.1673 

8.2972 

5.U565 

0.7*91 

-0.1296 


MHKTrm 

a 58 51 

-5 ^708 

f y 

7 5763 

ja u _4VM 

U 6143 



329.0 

4,8514 

-4,5364 

•0.7099 

6.6673 

3.4814 

0.4717 

•0.0700 


UA A 

* (6*7 

-1 AA#j 


. MM 7 ' 

2 8. flJ 1 

4> ]]73 

— * ftft&> . 


340.0 

3.9329 

-1 .7689 

-0.2531 

4.3065 

1 .6*16 

0 .1*35 

-0 .0247 


?so,o 

P.96S9 

-if ,76*1 

f OQ A 1 

3 0546 

i« 9ah* 

V 1 11 y 1 

-0 0094 


369.0 

2.5057 

•0,0014 

*0.0051 

2,503? 

0.4092 

0.0495 

9.0000 
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ORIGINAL RAGE IS 
OF POOR QUALITY 


TABLE V - SPACE OPERATIONS CENTER FIFTH STARE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

g) ROLL ANGLE - O* 

- 249.91 i 2 L kf - 17.837 ■ ALTITUDE - 490 ta 


MOMENT REFERENCE CENTER AT X, 

Y, Z • 0. 0, 

0 




ALPHA 

C A 

s 


Co 

C « 

C n 

C t 

0.0 

2.5056 

- 0.0014 

• 0.0051 

2.5056 

0.4092 

0.0494 

O.OOOu 

10. 0 

2.9714 

0.7790 

• 0*0049 

3.0615 

- 0.0685 

0.0483 

• 0.0066 

20.0 

3.9504 

1.8094 

• 0.0054 

8.3314 

• 0.6632 

0.0433 

•#,#115 

30.0 

4.6069 

3.1315 

• 0.0050 

5.5554 

- 1.5389 

0.0336 

- 0.0137 

40.0 

4.4407 

4.6194 

- 0.0062 

6.6773 

- 2.5396 

0.0259 

• 0.0133 

50.0 

4.6013 

6.1157 

• 0*0066 

7.6424 

- 3.5693 

0.0155 

• 0.0068 

O 

• 

o 

* 

3.9116 

7.4651 

• 0*0069 

8.4206 

- 8.5729 

0.0023 

0.0101 

© 

• 

o 

p *. 

2.8214 

8.4717 

- 0.0061 

8.9256 

- 5.3222 

• 0.0028 

0.0246 

80.0 

1.4712 

9.0683 

- 0.0056 

9.1858 

- 5.8124 

- 0.0028 

0.0397 

90.0 

> 0.0018 

9.3520 

- 0.0063 

9.3520 

- 6.0983 

0.0026 

0.0521 

100.0 

- 1 .6765 

9.0916 

- 0.0066 

9.2097 

- 6.0277 

0.0072 

0.0390 

110.0 

- 2.8199 

8.4848 

- 0.0051 

8.9375 

- 5.7354 

0 .0061 

0.0230 

120.0 

• 3.8896 

7.4364 

- 0.0047 

8.3849 

- 5.1242 

0.0032 

3.0119 

130.0 

“ 4.6204 

6 . 1«44 

- 0*0046 

7.6767 

- 4.3792 

• 0.0032 

0.0021 

140.0 

- 4.8707 

4.6491 

- 0.0046 

6.7195 

- 3.4711 

- 0.0139 

- 0.0069 

150.0 

“ 4.6357 

3.1499 

- 0.0051 

5.5895 

- 2.5235 

- 0.0226 

- 0.0093 

180.0 

- 3.9556 

1.8114 

- 0.0051 

4.3366 

- 1 .6415 

- 0 .0304 

• 0.0063 

170.0 

• 2.9870 

0.7857 

- 0.0045 

3.0780 

- 0.9400 

- 0.0445 

- 0.0056 

180.0 

“ 2.5128 

0.0012 

- 0.0041 

2.5128 

- 0.4085 

• 0.0468 

0.0006 

190.0 

- 2.9973 

- 0.7808 

- 0 . 004 ? 

3.0873 

0.0559 

- 0.0369 

0.0053 

200.0 

- 3.9277 

- 1.7943 

- 0.0033 

4.3045 

0.6603 

• 0.0454 

0.0134 

210.0 

- 4.6114 

- 3.1218 

- 0.0035 

5.5545 

1.5133 

- 0.0354 

0.0159 

220.0 

- 4.8701 

- 4.6260 

- 0.0033 

6.7042 

2.5104 

• 0.0159 

0.0079 

230.0 

- 4.6085 

• 6.1003 

- 0.0039 

7.6353 

3.5493 

- 0.0099 

0.0044 

280.0 

- 3.9146 

- 7.4231 

- 0 . 004 ? 

8.3858 

4.5110 

0.0029 

- 0.0113 

250.0 

- 2.8394 

- 8.4538 

- 0.0039 

8.9150 

5.2880 

0 . 00 b 1 

- 0.0238 

260.0 

- 1.4932 

- 9 .0770 

- 0.0043 

9.1983 

5.8043 

0.0063 

• 0.0402 

270.0 

- 0.0012 

- 9.4160 

- 0.0048 

9.4160 

6.1366 

0.0019 

- 0.0529 

280.0 

1.4913 

- 9.0798 

- 0.0050 

9.2008 

6.0286 

- 0.0026 

• 0.0398 

290.0 

2.8262 

- 8.4172 

- 0 . U 050 

8.8762 

5.7025 

- 0.0036 

- 0.0258 

300.0 

3.8913 

- 7.3802 

- 0,0050 

8.3371 

5.1221 

0.0003 

- 0.0122 

310.0 

4.6062 

- 6.0912 

- 0.0051 

7.6269 

4.3711 

0.0093 

0.0004 

120.0 

4.8570 

- 4.6131 

- 0.0051 

6.6858 

3.4723 

0.0180 

0.0071 

330.0 

4.6294 

- 3.1275 

- 0 . 005 ? 

5.5726 

2.5348 

0.0267 

0.0093 

3ao. r 

3.9475 

• 1.8005 

• 0.0050 

4.3252 

1 .6592 

0 .0348 

0.0064 

350.0 

2 . 96*7 

- 0.7751 

- 0.0047 

3.0512 

0 , 9 JttO 

U . 04 i 8 

O.OObO 

3 b 0.0 

2.5056 

• 0.0014 

- 0.0051 

2.5056 

0.4092 

0.0494 

0 . 00 O 0 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

TABLE V - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED. 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLQN 

h) ROLL ANGLE - 10* 

A kf - 249.91 a 2 L KF - 17.837 a ALTITUDE - 490 tm 
NOKNT REFERENCE CENTER AT X, Y, I - 0. 0. 0 


ALPHA 

C A 

s 


®D 

c a 

C n 


0.0 

2.5056 

• 0*0014 

* 0*0051 

2.5056 

0.4092 

0.0494 

0*0000 

10.0 

2.9001 

0*7700 

• 0*0966 

3.0658 

• 0.0666 

0.1120 

- 0*0223 

20.0 

3.9210 

1.7720 

• 0*2540 

6.2566 

- 0.6523 

0.2044 

• 0*0435 

30.0 

4.5933 

3*0777 

• 0*4666 

5.5338 

- 1.6926 

0.3334 

- 0.0647 

40.0 

9.0355 

4*5427 

• 0.7141 

6.6556 

- 2.4709 

0 . 49 U 0 

- 0.0685 

50.0 

4.5963 

6*0147 

• 0*9605 

T. 6 I 55 

• 3.5028 

0.6396 

- 0*0960 

60.0 

3.9191 

7.3545 

• 1.1666 

6.6106 

• 6.4663 

0.7756 

- 0.0977 

70.0 

2.0176 

6*3262 

• 1.3529 

8.8855 

- 5.2026 

0.6761 

-C .0925 

60.0 

1.4765 

6*9506 

• 1.4579 

5.1550 

- 5.7329 

0.9453 

• 0*0755 

90.0 

• 0.0030 

9*1236 

- 1*4634 

5.2626 

- 5.9382 

0.9636 

• 0*0612 

too.o 

• 1.4027 

6*9666 

• 1*4650 

5.2256 

- 5.9683 

0.9571 

• 0.0772 

110.0 

- 2.0190 

6*3466 

• 1*3574 

8.5056 

- 5.6558 

0.6601 

- 0.1023 

120.0 

• 3.6932 

7*3219 

- 1*1624 

6.3685 

- 5.0010 

0.7615 

• 0.1014 

130.0 

- 4.6009 

6.0249 

* 0.9624 

7.6305 

- 6.3165 

0.6129 

- 0.0916 

160.0 

• 4.8694 

4.5751 

* 0.7191 

6.7066 

- 3.4661 

0.4446 

- 0.0624 

150.0 

- 4.6190 

3.0946 

- 0*4702 

5.5655 

- 2.4977 

0.2767 

- 0.0609 

160.0 

• 3.9540 

1.7659 

- 0*2569 

6.3323 

- 1.6396 

0.1297 

- 0 .0409 

170.0 

- 2.9962 

0.7770 

• 0*0969 

3.0865 

- 0.9472 

0.0124 

- 0*0214 

160.0 

• 2.5120 

0.0012 

• 0*0041 

2.5128 

- 0.4065 

• 0.0466 

0 .U 006 

190.0 

- 2.9961 

- 0.7709 

0*0932 

3.0852 

0.0346 

•0 • 1002 

0.0214 

200.0 

- 3.8932 

- 1.7560 

0*2461 

6.2665 

0.6311 

- 0.2105 

0.0477 

210.0 

- 4.5719 

• 3.0537 

0*4555 

5.5026 

1.4581 

• 0.3406 

0.0729 

220.0 

• 4.8622 

• 4*5466 

0*7060 

6.6816 

2.4484 

• 0.4621 

0.0678 

230.0 

- 4.5020 

• 5.9742 

0.9426 

7.5775 

3.4553 

• 0.6338 

0.1040 

240.0 

- 3.0905 

- 7.2726 

1.1654 

6.3230 

4.3954 

• 0 . 7652 

0.1040 

250.0 

- 2.0224 

- 6.2694 

1.3390 

6.6548 

5.1677 

- 0.8739 

0.1025 

260.0 

• 1.4030 

- 6.9192 

1*4452 

9,1545 

5.6944 

- 0.9410 

0.0914 

270.0 

• 0.0009 

- 9.1213 

1*4766 

9.2395 

5.9469 

- 0.9652 

0.0816 

260.0 

1.4024 

- 6.9255 

1*4467 

9.1610 

5.9439 

- 0.9471 

0.0924 

290.0 

2.6132 

- 6.2642 

1.3353 

6.6277 

5.625 1 

- 0.6691 

0.1046 

300.0 

3.8740 

• 7.2432 

1.1609 

6.2669 

5.0534 

- 0./471 

0.1101 

310.0 

4.5763 

- 5.9623 

0.9411 

7.5646 

4.3016 

- 0.5930 

0.1031 

320.0 

4.8404 

- 4.5276 

0.7015 

6.6522 

3.4361 

- 0.4315 

0.0877 

330.0 

4.5793 

- 3.0549 

0.4549 

5.5094 

2.4962 

- 0.2613 

0 . 06 b 3 

340.0 

3.9199 

- 1*7646 

0.2461 

4.2924 

1.6393 

- 0.1197 

0.0431 

350.0 

2.9651 

* 0.7654 

0*0919 

3.0536 

0.9473 

- 0.0128 

0.0220 

360.0 

2.5056 

- 0.0014 

• 0.0051 

2.5056 

0 . 409 ? 

0.0494 

0.0000 
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original rf-Gf. is 

OF POOR QUALITY 


TABLE V - SPACE OPERATIONS CENTER FIFTH STAfiE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

t) ROLL ANGLE - 20* 

A^p - 249.91 •* Ljjp ■ 17.837 ■ ALTITUDE - 490 I* 

MOMENT REFERENCE CENTER AT X, V, Z - 0, 0, 0 


ALPHA 

C A 

St 

<7 

C D 

Si 

Si 

5 

© 

• 

o 

i . 5056 

-0.0014 

-0.005! 

2.5056 

0.4092 

U.0494 

O.UUOO 

10. Q 

2.9210 

0.7308 

— 0 ,163b 

3.0067 

-0.0257 

0.1641 

-0.4346 

20.0 

5. 8120 

1.8599 

-0.4796 

4.1717 

-0.5039 

0.3483 

-0.0721 

30.0 

4.5028 

2.8922 

-0.0960 

5.4115 

-1.3594 

0.6120 

-0.1164 

40.0 

4.7308 

4.2575 

-1.3666 

6.4950 

-2.2746 

0.9100 

-0 .15/7 

Lf! 

© 

• 

o 

4.5008 

5.6384 

-1.0424 

7.4329 

-3.2293 

1 ,21b! 

-0.1926 

o 

• 

o 

3.8377 

6.8855 

-2. 2740 

0.1950 

-4.1331 

1.4850 

-0.2060 

70.0 

2.7889 

7.8095 

-2.5911 

8.6756 

-4.6423 

1.6833 

-0.2053 

ao.o 

1.4428 

8.3644 

-2.7031 

0.9263 

-5.3303 

1.80bl 

-0.1069 

00.0 

-0.0033 

8.4859 

-2.0236 

0.9397 

-5.5214 

1.6348 

-0.1741 

ioo.o 

-1 .4485 

8.3850 

-2.7931 

0.9517 

-5.5763 

1 .8207 

-0.1002 

no.o 

-2.7890 

7.8241 

-2.5901 

8.6900 

-5.3369 

1 .6663 

-0.21/9 

120.0 

-3.8249 

6.8703 

-2.2691 

0.1755 

-4.0007 

1.4622 

-0.2102 

130.0 

-4.5100 

5.6506 

-1.0470 

7.4503 

-4.1005 

1.1614 

-0.1003 

140.0 

-4.7818 

4.2664 

-1.3764 

6.5393 

-3.2644 

U .87 06 

-0.1523 

150.0 

-4.5328 

2.4106 

-0.9023 

5.4471 

-2.3924 

0.5543 

-0.1126 

160.0 

-3.8572 

1.6771 

-0.4060 

4.2204 

-1.5600 

0.2768 

-0.0O92 

170.0 

-2.9333 

0.7367 

-0.1040 

3.0199 

-0.9169 

0.0660 

-0.0339 

ioo.o 

-2.5153 

0.0013 

-0.0041 

2.5153 

-0.4005 

-0 . 04b 7 

O.OOUO 

190.0 

-2.9514 

-0.7339 

0.170? 

3.0366 

O.UI43 

-U.1574 

0.0350 

200.0 

-3.8202 

-1.6576 

0.4737 

4.1779 

0.5597 

-0.3612 

0.0001 

210.0 

-4.4788 

-2.8689 

0.0029 

5.3775 

1.3273 

-0 .61 70 

0.1263 

220.0 

-4.7343 

-4.2480 

1.3560 

6.4907 

2.2490 

-0 .9079 

0.1633 

230.0 

-4.4781 

-5.5950 

1.8190 

7.3025 

3.1052 

-1.2076 

0.2(41 

240.0 

-3.8103 

-6.8147 

2.2439 

0.1155 

4.0760 

-1 .4/46 

0.2264 

250.0 

-2.7538 

- 7.7394 

2.5620 

0.5995 

4 . / 946 

-1 .b7b 3 

0.2321 

260.0 

-1.4381 

-8.2674 

2.7551 

0.0469 

5.2810 

-1.7965 

0.2196 

270.0 

-0.0003 

-6.4477 

2.0079 

0.0906 

5.5091 

-1 .8324 

0.2094 

260 .0 

1.4390 

•8.3022 

2.7590 

0.0622 

5.5470 

-1 ,«045 

0.2203 

290.0 

2.7490 

-7.7269 

2.5500 

8.5055 

5.2990 

-1 .6633 

0.2454 

300.0 

3.8084 

-6.8076 

2.2425 

8.1074 

4,6002 

-1.4470 

0.2327 

310.0 

4.4838 

-5.59b3 

1.0200 

7.3075 

4.09/1 

-1 . 1620 

0.2056 

320.0 

4.7203 

-4.2359 

1 .3SJ4 

6.4715 

3.2555 

-0.6517 

0. Inl4 

330.0 

4.4978 

-2 . 87b0 

0 . 0040 

5.3976 

2.5938 

-0.5391 

0.1203 

340.0 

3.8353 

-1.662) 

0.4733 

4.1935 

1.5012 

-0.261b 

0.0/56 

350.0 

2.9088 

-0.7270 

0.1745 

2.9916 

0.9195 

-0.0617 

0.0353 

360.0 

2.5058 

-0.1.014 

-0.0051 

2.5056 

0.4092 

0.0494 

O.OOUO 
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original page ,s 

F POOR QUALITY 


TABLE V - SPACE OPERATIONS GOITER FIFTH STARE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FlOH 

j) ROLL ANGLE - SO* 

A KF ■ 249,91 “ l «F * 17,837 ■ ALTITUDE • 490 la 
HONENT REFERENCE CENTER AT X, V, Z - 0, 0. 0 


ALPHA 

C A 

V 

<7 

C D 

c « 

c « 

C A 

© 

• 

o 

2.5056 

- 0.0014 

• 0.0051 

2.5056 

0.4092 

0.0494 

o.oooo 

10.0 

2.0526 

0.6727 

- 0*2583 

2.9328 

0.0077 

0.2091 

- 0.0455 

20*0 

5.7666 

1.5181 

• 0.0098 

4.0464 

- 0.4666 

0.4656 

- 0.1060 

30.0 

6.3212 

2.5852 

• 1.2571 

5.1759 

- 1.1552 

0.8457 

- 0.1654 

00.0 

6.5262 

3.7853 

• 1.9050 

6.1850 

- 1.9571 

1.2633 

- 0.2269 

o 

• 

o 

m 

6.3166 

5.0126 

• 2.5748 

7.0881 

- 2.6005 

1.6912 

- 0.2837 

o 

• 

o 

4 

3.6867 

6.1214 

- 3.1782 

7.8095 

- 3.6169 

2.0700 

* 0.3083 

70.0 

2.6635 

6.6111 

- 3.6105 

8.2247 

- 4.2535 

2.3456 

- 0.3127 

80.0 

1.3656 

7.3386 

- 3.8396 

8.3867 

- 4.6437 

2.4626 

- 0.2866 

90.0 

- 0.0036 

7.4661 

- 3.9128 

8.4247 

- 4.8643 

2.5460 

- 0.2951 

100.0 

- 1.3707 

7.3820 

- 3.8686 

4.4366 

- 4.9194 

2.5196 

• 0.2921 

110.0 

- 2.6626 

6.6200 

- 3.6167 

8.2345 

- 4.7493 

2.3496 

- 0.3210 

120.0 

- 3.6733 

6.1084 

• 3.1711 

7.7909 

- 4.5245 

2.0457 

- 0.3112 

130.0 

- 6.3500 

5.0469 

- 2.5930 

7.1373 

- 3.7310 

1.6636 

- 0.2796 

140. 0 

- 6.5666 

3.8182 

- 1.9221 

6.2401 

• 2.9715 

1.2261 

- 0.2179 

150.0 

- 6.3469 

2.6025 

- 1.2649 

5.2102 

- 2.1955 

0.7660 

- 0.1606 

160.0 

- 3.7710 

1.5274 

- 0.6957 

4.1150 

- 1.4928 

0.4061 

- 0.1036 

170.0 

- 2.8560 

0.6770 

- 0.2585 

2.9398 

- 0.6743 

0.1169 

- 0.0448 

180.0 

- 2.5153 

0.0013 

- 0.0041 

2.5153 

- 0.4045 

- 0.0467 

0.00O8 

190.0 

- 2.8715 

- 0.6734 

0,2524 

2.9510 

- 0.0202 

- 0.2072 

0.0471 

200.0 

- 3.7157 

- 1.5045 

0.6777 

4.0531 

0.4472 

- 0.4905 

0.1116 

210. 0 

• 6.2665 

• 2.5611 

1.2388 

5.1291 

1.1257 

- 0.6493 

0.1756 

220.0 

- 6.5366 

• 3.7856 

1 .8996 

6.1933 

1 . 93/1 

- 1 . 262 r 

0.2352 

230.0 

• 6.2684 

• 4.6616 

2 . S 507 

7.0446 

2. 7702 

-1 .6682 

0.3007 

290.0 

- 3.6407 

• 6.0376 

3.1275 

7.7027 

3 . *3610 

- 2.0551 

0.3342 

250.0 

- 2 . 606 b 

- 6.6136 

3.5554 

6.1081 

4.1914 

- 2.3288 

0.3512 

260.0 

- 1.3564 

- 7.2727 

3.8048 

6.3115 

4. 0202 

- 2.4645 

0.3339 

270.0 

0.000! 

- 7.4127 

3.8794 

6.3592 

4.6395 

- 2.5540 

0.3330 

280.0 

1.3586 

- 7.2616 

3.8144 

4.3326 

4.6979 

- 2.4987 

0.3368 

290.0 

2.6045 

- 6.7975 

3.5452 

6.0662 

4 . / 040 

- 2.3124 

0.3572 

300.0 

3.6400 

• 6.0354 

3.1275 

7.7007 

4.5207 

- 2,0244 

0.3434 

310.0 

4.3080 

- 4.6861 

2.5545 

7.0553 

3.7226 

- 1,6422 

0.2980 

320.0 

6.5132 

- 3.7664 

1.8879 

6.1606 

2 . 4 0 83 

- 1,1993 

0.2336 

330.0 

4.2960 

- 2.5658 

1.2399 

5.1440 

2.1963 

- 0,7676 

0.1698 

340.0 

3.7270 

• 1.5066 

0.6780 

4.0650 

1.4969 

- 0.3958 

0 , 10/8 

350.0 

2.8146 

• 0.6652 

0.2467 

2.8932 

0.6751 

- 0.1034 

0.0475 

360.0 

2.5056 

• 0.0014 

• 0.0051 

2.5056 

0 . 409 ? 

0.0494 

0.0000 
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OF POOR QUALITY 

TABLE V - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON 

k) ROLL ANGLE - 40* 

A,g p - 249.91 a 2 L KF - 17.837 ■ ALTITUDE - 490 la 
MOMENT REFERENCE CENTER AT X, Y, Z - 0, 0, 0 


ALPHA 

C A 

Si 

5 

C D 

c « 

C n 

C B 

e 

• 

e 

2,5056 

• 0.0014 

- 0.0051 

2.5056 

0.4092 

0.04941 

0.6000 

10. 0 

2, 7505 

0 . 5*60 

- 0.3190 

2.8322 

0.0616 

0 . 241/6 

- 0.0567 

20.0 

3.5383 

1.3016 

- 0.8337 

3.6492 

- 0.3363 

0.5775 

- 0.1284 

o 

• 

o 

0.0471 

2.1630 

- 1.5069 

4.6252 

- 0.6940 

t . 0087 

- 0.2061 

40.0 

4.2714 

3.1966 

- 2.3035 

5.7988 

- 1.5575 

1.5251 

- 0.2942 

50.0 

4.0218 

4.1767 

- 3.0720 

6.5499 

- 2.2662 

2 . 01-32 

- 0.3531 

e 

• 

o 

3.4048 

5.0650 

- 3.7710 

7.1617 

- 2.9345 

2.4586 

- 0.3955 

70.0 

2.4403 

5.7000 

- 4.2710 

7.5174 

- 3.4613 

2.7667 

* 0.4000 

60.0 

1.2537 

6.0460 

- 4.5359 

7.6499 

- 3.6066 

2.9326 

- 0 . 3708 

90.0 

• 0.0045 

6.1333 

- 4.6083 

7.6604 

- 3 . 9«94 

2.9028 

- 0.3911 

100.0 

- 1.2570 

6.0791 

- 4.5692 

7.6967 

- 4.0709 

2 . 9/44 

- 0.3886 

110.0 

- 2.4401 

5 . 709 ! 

- 4.2800 

7.5293 

- 3.9576 

2 . 7/94 

- 0.4116 

120.0 

- 3.5067 

5.0582 

- 3.7642 

7.1494 

- 3.6358 

2.4254 

- 0.3956 

130.0 

- 4.0443 

4.2018 

- 3.0879 

6.5857 

- 3.1723 

1 .9896 

- 0.3415 

140.0 

- 4.3130 

3.2266 

- 2.3251 

5.8543 

- 2.6083 

1.4633 

- 0.2855 

150.0 

- 4.0760 

2.1992 

- 1.5180 

4.6600 

- 1.9369 

0.9501 

- 0.2013 

160.0 

- 3.5601 

1.3096 

- 0.8397 

3.8731 

- 1.3431 

0.5004 

- 0.1260 

170.0 

- 2.7724 

0.5994 

- 0 .3202 

2.8457 

- 0.8313 

0.1564 

- 0.0560 

160.0 

- 2.5168 

0.0015 

- 0.0041 

2.5168 

- 0.4086 

- 0.0467 

0.0008 

190.0 

- 2.7796 

- 0.5976 

0.3143 

2.8519 

- 0.0714 

- 0.2483 

0.0565 

200.0 

- 3.5038 

- 1.2879 

0.8194 

3.8100 

0.3200 

- 0.5651 

0.1352 

210.0 

- 4.0107 

- 2.1640 

1 .4878 

4 . 780 * 

0.6710 

- 1 .0144 

0 . 21 f 4 

220.0 

- 4.2336 

- 3.1718 

2.2771 

5.7456 

1.5266 

- 1.5193 

0.3072 

230.0 

- 3.0815 

- 4.1352 

3.0314 

6.4764 

2.2290 

- 2 . 00/1 

0.3746 

240.0 

- 3.5547 

- 4.9891 

3.7073 

7.0508 

2.6873 

- 2 . 44 bb 

0.4297 

250.0 

- 2.4037 

- 5.6159 

4,2045 

7.4042 

3 . 415 * 

- 2 . 756 8 

0 . 4«92 

260.0 

- 1.2308 

- 5.9688 

4.4764 

7.5517 

3 . / 7 4 ? 

- 2.9235 

0.4261 

270.0 

0.0005 

- 6.0765 

4.5631 

7.5879 

3.9691 

- 2.9621 

0 . U 401 

260.0 

1.2437 

- 5.9941 

4.4974 

7.5847 

4.0514 

- 2.9503 

0 . 4*72 

290.0 

2.3844 

- 5.5749 

4.1649 

7.3442 

3.6988 

- 2.7209 

0 . 44 u 5 

300.0 

3.3647 

- 4.9962 

3.7144 

7.0658 

3.6591 

- 2.4067 

0.4299 

310.0 

3.0027 

- 4.1416 

3.0357 

6.4914 

3.1634 

- 1.9527 

U . 3 fc 9 3 

320.0 

4.2477 

- 3.1784 

2.2794 

5.7606 

2.5982 

- 1.4513 

0 .3006 

330.0 

4.0254 

- 2.1693 

1.4686 

4.7954 

1 .9354 

- 0.9226 

0.2121 

340.0 

3.5005 

- 1.2909 

0.6186 

3.6160 

1.3445 

- 0.4769 

0.1 521 

350.0 

2.7206 

•U *5897 

0.3056 

2.7918 

0.6505 

- 0 . 13/6 

0 . U 5 t >6 

360.0 

2.5056 

- 0.0014 

- 0.0051 

2.5056 

0.4092 

0.0494 

0 . 0(00 
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ORIGINAL PACE ft 

OF POOR QUALITY 

TABLE V - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION. FRH MOLECULAR FLON 

1) ROLL ANCLE • 80* 

A kf - 249.91 - 17.837 ■ ALTITUDE - 490 ta 


MOMENT REFERENCE CENTER AT X. Y, Z • 0. 0, 0 


ALPHA 

C A 

Si 

Sr 

C 0 

C . 

C n 

C L 

0.0 

2.5057 

• 0.0014 

• 0,0051 

2.5057 

0.4092 

0.0495 

0.0000 

10.0 

2.6349 

0.5067 

• 0.3600 

2.6993 

0.1163 

0.2794 

• 0.0655 

20.0 

3.2043 

1.0553 

• 0,9217 

3.5596 

• 0.1763 

0.6307 

• 0.1512 

30.0 

3.7725 

1.7514 

• 1,6716 

4.0701 

• 0.6966 

1.1200 

- 0.2496 

00.0 

3.0659 

2.4930 

- 2.4700 

5.2122 

• 1.1119 

1.6349 

• 0.3336 

50.0 

3 . 6 C 02 

3.2323 

• 3.2906 

5.0546 

- 1.6559 

2.1600 

• 0.4102 

60.0 

3.4353 

3,0650 

• 3,9064 

6.3200 

• 2.1567 

2.5970 

• 0.4554 

70.0 

2.1761 

4,3414 

• 0.5229 

6.6223 

• 2.5799 

2.9105 

- 0.4552 

ao.o 

1.1001 

4.5043 

• 9,7045 

6.7036 

- 2.6657 

3.0900 

• 0.4303 

90.0 

• 0.0039 

4.6700 

• 4.9031 

6.7620 

• 3.0674 

3.1902 

- 0.4727 

100.0 

• 1.1046 

4,5957 

• 4,0031 

6.7243 

• 3.1020 

3.1317 

- 0.4515 

110.0 

• 2.1290 

4.2744 

- 4.4301 

6.4909 

- 3.0079 

2.9046 

• 0.4130 

120.0 

• 3.0250 

3.0604 

- 3.9049 

6.3054 

- 2.6460 

2.5663 

- 0.4330 

130.0 

• 3.6356 

3.2376 

• 3.2930 

5.0634 

- 2.5410 

2.1366 

• 0.3003 

140.0 

- 3.0911 

2.5001 

- 2.4935 

5.2447 

- 2.1277 

1.5912 

- 0.3275 

150.0 

- 3.7075 

1.7590 

• 1.6705 

4.4005 

- 1.6699 

1.0459 

• 0.2456 

160.0 

- 3.2993 

1.0621 

- 0.9272 

3.5760 

- 1.1666 

0.5403 

- 0.1504 

170.0 

- 2.6694 

0.5131 

- 0.3669 

2.7349 

- 0.7727 

0.1063 

• 0.0646 

160.0 

• 2.5006 

0.0015 

- 0.0042 

2.5000 

- 0.4066 

- 0.0470 

0.0000 

190.0 

- 2.6564 

- 0.5071 

0.3563 

2.7201 

- 0.1267 

- 0.2761 

0.0672 

200.0 

• 3.2672 

- 1.0474 

0.9106 

3.5390 

0.1631 

- 0.6447 

0.1571 

210.0 

• 3.7262 

• 1.7320 

1.6460 

4,4150 

0.5741 

- 1.1175 

0.2593 

220.0 

• 3.0300 

- 2.4709 

2.4503 

5.1619 

1.0672 

-1 .6364 

0.3506 

230.0 

- 3.5967 

- 3.1981 

3 . 250 S 

5.7940 

1.6263 

- 2.1507 

0.4300 

240.0 

- 2.9037 

• 3.0021 

3.9236 

6.2113 

2.1226 

- 2.5070 

0.4096 

250.0 

- 2.1249 

- 4.2476 

4.4104 

6.4729 

2 . 53 lt > 

- 2.0007 

0.4911 

260.0 

• 1 .0024 

• 4.4035 

4.6607 

6.5400 

2.0075 

- 3.0405 

0 . 46 U 3 

270.0 

0.0012 

- 4.5016 

4.7027 

6.6007 

2.9956 

- 3.1290 

0.5130 

260.0 

1.0063 

• 4.4960 

4.6040 

6.5607 

3.0660 

- 3.0781 

0.4941 

290.0 

2.0774 

- 4.1720 

4.3215 

6.3417 

2.9616 

• 2.8336 

0.4664 

300.0 

2.9776 

- 3.7093 

3.9067 

6.1099 

2.6336 

- 2 . 5«64 

0.4651 

310.0 

3.5595 

• 3.1662 

3.2106 

5,7311 

2.5179 

- 2.0770 

0.4103 

320.0 

3.0201 

• 2.4623 

2.4357 

5.1430 

2.1154 

- 1.5461 

0.3430 

330.0 

3.7356 

- 1.7340 

1.6441 

4.4221 

1.6667 

- l.oioa 

0.2540 

340.0 

3.2461 

- 1 .0442 

0.9021 

3.5162 

1.1647 

- 0.5250 

0.1545 

350.0 

2,6056 

- 0.5011 

0.3476 

2.6601 

0.7711 

- 0.1625 

0.0673 

360.0 

2.5057 

• 0.0014 

- 0.0051 

2.5057 

0 . 409 ? 

0.0495 

0.0000 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

TABLE V - SPACE OPERATIONS CENTER FIFTH STA6E BUILDUP 
AEROOYNANIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE HDLECULAR FLOW 

■) ROLL ANGLE - 60* 

A,g F • 249.91 a 2 L^ • 17.837 m ALTITUDE ■ 490 la . 

MOMENT REFERENCE CENTER AT X, Y, Z • 0, 0, 0 


ALPHA 

C A 


c Y 

C D 

Si 

C n 

c i 

0.0 

2 . 50 S 7 

• U . 0 Q 14 

- 0.0051 

2.5057 

0.4092 

0.0495 

o.oooo 

10.0 

2.5590 

0 . 41*5 

• 0.3966 

2.6156 

0.1972 

0.3097 

- 0.0777 

20. 0 

2.9610 

0 . 791 * 

- 0.9366 

3.1965 

- 0.0215 

0.6536 

- 0.1634 

30.0 

3.3339 

1.2665 

- 1.6644 

3.9245 

- 0.2999 

1.1196 

- 0.2697 

40.0 

3.3726 

1 .7665 

-*.4376 

4.5062 

* 0.6606 

1 .6065 

- 0 . 356 S 

SO.O 

3.1330 

2.2526 

- 3.2079 

5.0046 

- 1.0307 

2.0914 

- 0.4399 

60.0 

2.5972 

2.6620 

- 3.6556 

5.3430 

- 1.3920 

2.5069 

- 0 . 49*2 

70.0 

1.0090 

2.9163 

- 4.2470 

5.4450 

- 1.6763 

2 . 724 * 

- 0.4568 

60.0 

0.9142 

3.0572 

- 4.4602 

5.4660 

- 1.0622 

2 . 6/25 

- 0.4444 

90.0 

- 0.0047 

3.1465 

- 4.6270 

5.5603 

- 2.0495 

3.0091 

- 0.5057 

100.0 

- 0.9196 

3.0696 

- 4.5252 

5.5403 

- 2.1157 

2.9533 

- 0.4863 

110.0 

- 1.7960 

2.9060 

- 4.2233 

5.4165 

- 2.1050 

2.7796 

- 0.4497 

120.0 

- 2.5481 

2.6252 

- 3.7600 

5.2457 

- 2.0163 

2 . 49/1 

- 0.4190 

130.0 

- 3.1333 

2.2562 

- 3.2096 

5.0074 

- 1.6663 

2.0699 

- 0.4193 

140.0 

- 3 . 39 b 3 

1.7799 

- 2.4576 

4.5416 

- 1 .6346 

1 . 56*5 

- 0 . 3528 

150.0 

- 3.3606 

1 . 261 S 

- 1.6652 

3.9673 

- 1.3457 

1 .0464 

- 0.2656 

160.0 

- 3.0079 

0.6034 

- 0.9543 

3.2465 

-1 .00/6 

0.5643 

- 0.1622 

170.0 

- 2.5700 

0.4166 

- 0 . 402 b 

2.6355 

- U . / $06 

0.2019 

- 0 . U 7&6 

160.0 

- 2.5102 

0.0013 

- 0.0041 

2.5102 

- 0.4065 

- 0.0470 

0.0006 

19 0,0 

- 2.5605 

- 0.4130 

0.3932 

2.6245 

- 0.2004 

- 0.2931 

0.0776 

200.0 

- 3.0124 

-U .797 5 

0.9467 

3.2475 

0.0145 

- 0.6555 

0 . 166 5 

210.0 

- 3.3019 

- 1.2566 

1.6436 

3.6654 

0.2663 

-1 . 1*00 

0.2769 

220.0 

- 3.3011 

- 1.7313 

2.3600 

4.4101 

0.6323 

- 1 . 59*1 

0.3711 

230.0 

- 3.0536 

- 2.2005 

3.1199 

4.6754 

0.9947 

- 2.0599 

0.4591 

240.0 

- 2.5120 

- 2.5635 

3.7226 

5.1667 

1 .3426 

- 2.4511 

0.5179 

250.0 

- 1.7507 

- 2.6310 

4.1 060 

5.2703 

1.6251 

- 2 . 664 * 

0.5114 

260.0 

- 0.0661 

- 2.9700 

4.3161 

5.2972 

1.6347 

-2.6118 

0 . 483 * 

270.0 

0.0024 

- 3.0647 

4.4762 

5.4069 

2.0079 

- 2.9343 

0.5336 

200.0 

0.0957 

- 2.9996 

4.3756 

5.3643 

2.0775 

- 2.6609 

0.5134 

290.0 

1.7220 

- 2.7963 

4.0475 

5.1966 

2.0456 

- 2.6667 

0 . 47*4 

300.0 

2.4745 

- 2.5437 

3.6556 

5.0605 

1.9664 

- 2 .4064 

0.4443 

310.0 

3.0207 

- 2.1621 

3.0677 

4.6309 

l .6507 

- 1 .9966 

0.4337 

320.0 

3.2952 

- 1 . 7*96 

2.3669 

4.3967 

1.6140 

- 1.4970 

0.3653 

330.0 

3.2004 

- 1.2513 

1.6264 

3.6567 

1.3367 

- 1 .0038 

U .2/33 

340.0 

2.9264 

- 0 . 76*9 

0.9169 

3.1553 

1 .0006 

- 0.5300 

U .1663 

350.0 

2.5216 

- 0.4067 

0.3636 

2.5765 

0. /* b 3 

-0 . 1900 

0 .0/78 

360.0 

2.5057 

• 0.0014 

- 0.0051 

2.5057 

0.4092 

U .0495 

0.0000 
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n 

ORIGINAL PAGE IS 
OF POOR QUALITY 


TABLE VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED. 
DIFFUSE PARTICLE REFLECTION . FREE MOLECULAR FLOW 

a) ROLL ANGLE - -60* 

Agp - 249.91 a 2 L kf - 17.B37 a ALTITUDE ■ 490 \m 
NONENT REFERENCE CENTER AT X. Y, Z - 0. 0. 0 

ALP, *4 C A °Y C 0 C b C n 

0.0 3.2589 -0.0013 -0.C037 


3.2569 


29.0 3.099? 

ia,a 

00.0 3.5023 

5 0.0 1.U 4 0 


ft . .4 9^7 - 

0 .BtOt >1 .0954 


aaaa 




0.7734 -0.934? -1.5774 

-*.4*4/ 


-2.61S3 

- 2 . 4 7 40 - 



-2.0643 

-3.1452 

0.24b9 


— 5, <140 - 



'*2.1421 

-3.1491 

0.2301 

—a. 1184 

—*.0164 — 

-0,1 9*4 

-1.4966 

-2. 7546 

0.1457 


—2,4*40 - 



-l.«96* 

-1.8790 

0.1347 


-4.1U3 — — i,J6*7 9 , 99 * 9 . 


160.0 -3.5629 0.6966 J.1167 


9.0012 -0.0031 


190.0 -3.?666 

190^0 — ■3,27-15-- 

200.0 -3.59b9 -0.4005 -1.1291 

240,0. -J 

220.0 -3.650# -1.9TI4 >^**4t» 

23M *3,44.98 «?.4108-i, 3.5021 


3.6321 -U./6U4 

3.2666 -0.0155 

i.im 0 , 2 * 4 * 

3.b664 U.43J6 

>,62*4-- 

0.9556 

1 . *5?^ 


,5.4481*" 


240.0 

250.0 

260.0 
-2Z(Uil- 

280.0 

290.0 

300.0 

31 0. 0 

320.0 
JIM- 


-2.8193 

-1.944? 

-0.9951 

--U.OQ.lU_. 

0.99/6 
1.9897 ... 
2 .6526 
.4622- 


-2.8360 

-3.0763 

-3.2684 


-4.1806 

-4.5556 

-4.8730 


- -3.3Qii2 -Q.giiwfi . 

-3.271# -*,0446 

-■3. 183# -8.4730- 


5.7731 

5.6176 

5.6361 



^2.1996 


-2.8601 


■4.2295 

*A « 5 $j 5 


3.8627 
-3 .9029- 


-1.9591 


« 

jU 


5.6 366 


2.01C2 


49 


340.0 
350 Ui 

360.0 


3.6027 

.3-216J- 


-u .902 3 
-U,Q685 


-1.1331 

..sU.lt.6bJ- 


3.2509 


>0.8013 -0,0037 


5.1409 

.8.5383. 

1.6753 

4,2651. 

3.2589 


1.4817 
4-. 1304 

.) . / 3 / 6 

0.0165 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

TABLE VI - SPACE OPERATIONS CENTER SIXTH STA6E BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACQOMOOATED, 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOW 

b) ROLL ANGLE - -50* 

Ajgp • 249.91 * 2 l Kf • 17.837 ■ ALTITUDE • 490 tai 
MOMENT REFERENCE CENTER AT X. Y, 2 - 0, 0. 0 


ALPHA 

C A 

* 

5 

C D 

c . 

C n 

5 

0.0 

4. £539 

-6. (013 

— u .uu 3 i 

3 ,2569 


0 . 1 550 

-O.0 0 1-4 

1 o.o 

•>.£964 

iiJiiJLL- 

. — IUABB7 


-u.il: o 

*U*4x5(i 

•V.UI'CU 

£0.0 

3. #£03 

1.1705 

1*0605 

4. 1?50 


-0.54/6 

0.0169 

*0.0 

4.0A13 


„ WX96B 

4.6UU 

-.U.94&0 

-1.0565 

0.0754 

*4 0 . 0 

m . 0 <4 1 b 

c.VMl 

£.5/90 

5.4?90 

-1 .S'* lb 

-1 .5bo4 

0.1£96 

*30.0 

3.627a 

3.36o9 

3*4713 

6 . 1 552-- 

-i.9;>b7 

-£.1«4U 

0.1545 

60*0 

3.?14b 

4.0405 

4 *££b3 

b .6602 

-i.«bfl 7 

-£.7134 

0. ib/b 

?0*0 

_ £.£133 

4L3B5A 

_ 4*56£3 

6 * 7©4l_ 

-a. 764b 

-£.9634 

0.1464 

6 0.0 

1 . 1 469 

4. / 5$5 

4.99W- 

6 .9t> 10 

-i.iihPl 

- 3 • 2 * u 5 

0.1612 

90*0 

-0.0019 

.4.6341111- 

5*133u 

7 . U 4 62 

-i.lMb 

-3.3M6 

U*£4£5 

100.0 

-1 .lb£7 

4.7513 

5.0126 

6.9911 

-3.1911 

-3.31/7 

0 .£305 

iio.o 

-£.£745 

4.5Qil 

4*1400 

6.910Q 

-3.0911 

-3.1319 

0.2452 

l£o.O 

-3.1 4°£ 

« . 6 3 1 £ 

4.£i»5M 

b . 6 < 3 7 

-a.«So( i 

-r . 7 4 f i 

U .£4 Oh 

130.0 

-3.9159 

3.4533 

J*537o 

0.2635 


-£.34cU 

0. 16£2 

140.0 

-4.?M45 

£.7040 

£.7350 

5.7459 

-a.oaaa 

- 1 • 6 7 3£ 

0.1235 

150.0 

-4.?7i5 

l *.9£Y7- 

l^a*25 

5.0391 

-1 .bObtt 

-1.3271 

0.0604 

160. f 

-5.8/°* 

1.1*64 

1.07/9 

4 . 1 M95 


-0.32/6 

u . i* 524 


-3.33*7/ 

0.5*13 

0.4491 

3.413b 

-v.^bUi 

-0.^^4£ 

- 0 • 0 0 U> 

100.0 

-3.26B0 

0.0014 

-0.0030 

3. £660 

-O.Olib 

-0.153# 

0.0004 

190*0 

-3.J493 

-U*5B32 

-U.4496 

3*4233 

0.^990 

0.1520 

-U.OOU 1 

£00.0 

-3.8739 

-1.1613 

-1 .0 7 /9 

4 . 1 *24 

0 .61104 

0.55/i» 

-t* . o£ 1 2 

£lo*o 

-•4.167b 

-l.fcblU 

-1.63/5 

4.91/4 

U.9b3S 

1.0760 

-0.0632 

££0.0 

-4.119? 

-£.6155 

-£.6430 

5.5375 

1.404? 

1 . b£4 a 

-0.1473 

23Q.Q 

-3.B464 

-1^3fll5 

?JU490b 

6.iaro_ 

1.9340 

£.£0/5 

-0.1996 

£*40.0 

-3.?595 

-4.0614 

-4 . 

h . / 454 

£.4/60 

e ‘ . / 4 b 7 

-0 .202 / 

£5o. U 

-£.£b*.4 

-4. 4 6 5b 

-4 . 7016 

6 . 8 Shi 

£ . rti*5M 

) . l' 9r 5 

—o.£l 5" 

2b0.0 

- 1 . 1 7 b 1 

— 4 . / M S 9 

-5.0422 

7.0641 


$ . 322 »’ 

— 0 . £ 1 4 1 

£70.0 

U .0012 

- 4 *93 95- 

*5^2254 

/ .1654 

3. ££45 

5.422 1 

-0.2557 

£#0.0 

1 .1H/7 

-4.6351 

-5 . 1 £ 1 ? 

7.1 30£ 

3.2i33 

5. 5614 

-0.246 5 

£90.0 

e. VO? 

-4^5654 

»tt.fl£U5 

7 . 0£ 1 1 

3. 1 066 

5. 1644 

-0.231S 

5U0 . 0 

4.£/9<, 

-4 . 1 tfV4 

-4. 31 1 J 

b . / 6 / 0 

2 . b 5 h 

r‘ . 6 4 6 ♦> 

— o . I9r w 

31U.U 

3.9 *7iiU 

-3.40oU- 


6.4UO0 

£.5044 

2.4394 

-0.1419 

320. u 

4.3b£3 

-£.7445 

•£ . 79^6 

5.bS0fo 

£.0?4m 

1 .9089 

-0 * 1 ©4l» 

350.0 

4. 5457 

• 1.946^- 

nb-1 *.91 75 

5.1147 

1 .4461 

1.353/ 

— 1) . Or»6 A 

5 MO . 0 

5.6* S? 

-1.1 6SM 

-1 .I'f't" 

4 . 1 9 3*1 

»< . * 

U . b£ / (* 

- 1 * . u 2 3 0 

35u.u 

3. ills: 4 

-13*5/60 

^ Cl . 4 4 / 9 

3.37o£ 

0.4705 

0.45a) 

l* * 0 0 0 9 

36 0.0 

3.£*>69 

-0.001 5 

-0.0037 

3 . £ 5o9 

0.0165 

0 .1550 

•0.0064 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


TABU VI - SPACE OPERATIONS CENTER SIXTH STARE BUILDUP 
AERODYNAMIC CHARACTERISTICS RASED UPON FULLY ACCOMODATED, 

DIFFUSE PARTICU REFLECTION, FREE HOUCULAR FLOW 

cl ROLL AINU - -40* 

Agp - 249.91 a Z l Kf • 17.837 ■ ALTITUDE • 490 tai 

MOMENT REFERENCE CENTER AT X, Y, I • 0. 0, 0 

ALPHA C A C* Cy C D C, C„ C, 

0.0 3.?607 -0. 1/014 -0.0042 3,2607 0.0165 O.J553 -U.U104 

20,9 4,439ft -9.4041 -U.*7JS -0.0010 

— - u,a — g . t> io i o • mm * — — -*,*403 »,«»«- 

40.0 4.a77l 3.3202 2.406b 6.0587 -1.6757 -1.4/82 t».0996 

-5*^0 4- 17 2 0 . ... . 4 «i M| -^. . .1.1*80 6 . L 19 7- -- -2 ,» 4 7 -4 - -2,6461 0.13*4 

*0.0 J.54*0jH;fiWMj^lN.O490 ' 7,jl737 -3.2S30 -2.5306 0.1501 

70.0 2.34*4—1 -9 . **tY&; . 4 . 4 1S5 — - 7 .7* 7 1 ,3.7445— -2.8*96 9.1721 

80.0 1.2861 6.2291 4.7030 7.8996 -4.0446 -3.0970 0.1355 

90,0- - - 9,0029 4.49*3 4.64 2 4 9,01*2 -4.2*32- -3.49*0-- - 0,1/69 

100.0 -1.1147 7*71 7.0710 -4.2046 -3.1321 ©,>216 

UM - -2.5527 .— 5.0MA - —*.*604 — —1,05*0 -4.047 A ^.«3U 9,*a9$ 

120.0 -S«b<>47 5.3097 3.9824 7.5417 -3./065 -2.6322 0.2252 

-430.0 -4.3640 — . O ^O- U 5,3224 7 ,0630- *3.2062 - -2.23U9 0,4633 

. 140.0 -4.7202 3.470* 2.5300 6.3055 -2.5530 -1.7425 0.1051 

150.0 -4 .5500 2.1990? . ... 1.60ft* -5.0*01- --i.*94* *4,44*6 - 0.0536 

160.0 -4. ,334 1.4715 0.9754 4.5311 -1.1143 -0.7b48 0.0069 

-lziu* -3.0-434 0 .68 1 * -0.36*6 .3.5*4* .-0.546b- -.0.4047 -U,00b3 

100.0 -3.2600 0.0014-0,0031 3.2600 -0.0156 -0.1541 0.0004 

190.0 . . -3.4561 . *0.6056 — * 0.3919 3,51*5 (L-362S 0.444* 0^0*1 


200.0 -4.1041 -1.4442 -0 . 95 7 7 4.4456 0./737 w.4430 -0.0091 

24*,* -4,4644— — - 2 .3*0* -4.6 4 60 5.2*4* -4.296 4 0,9566 -0.0541 

220.0 -4.5209 -1.3420 -2.4273 6.114? 1.6663 1.4963 -0.1272 

210—0 -4.1190 -0.3033L . «3.19*fl— — 6.1*25 2.5354 2.0225— ..*0.1 744 


240.0 -3.5721 -5.2482 -3.9500 

250.0 -2.5344 -5.6488 -4,4177 

2b0 .0 -1.3086 -b.2361 -4.7340 

200.0 1.3131 -6.1110 -4.0092 

300.0 3. 6420 -5.3434 -4.0230 

110.* 4.4042 -4 .4964 -4,1640 

320.0 4.7413 -3.4019 -2,5537 

130.0 4.5954 -2,40*4 -4^7022 

340.0 4.1477 -1.4S65 -0.9701) 

35U.O 1.4404 —0.6*21 -*.1929 

160.0 3.2607 -0.0014 -0.0042 


7.466*5 

5.<?a7b 

c? .b4 59 

-U . 1 h 7 h 

7 . 7 4b 5 

3. / U 1 b 

a . fc ? / 7 

•o . a i a o 

7.9^tt4 

4. J4i9 

i. 11 on 

-o.a«i4 



3,40^ 

t 

0.0523 

4^336 

3, ib«3 

-0.2571 

-?,***»- 

4 f W4? 

a*QSS7 

-Oo£S7* 

7.6052 

3, /OMm 

a.bbSl 

•o.aobb 

7.41*9 

3 * 44/1 


-o* iiba 

6.4015 

2*537C, 

i.W 

•0 . Q40 3 

5,4494 

\ .Wb 

1 *2043 

-0.04b9 

4.4929 

1 . libs 

0 . M 74 

- 0 . 0 \ d 4 

1,5224 

U«>3I0 

b*3VUb 

b .bbt>3 

3.2607 

O.Olbb 

U.lbb3 

-0.0004 


1Q1 



ORIGINAL PAGE IS 
OF POOR QUALITY 

TABLE VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON PULL T ACCOMMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR PUH 

ROLL ANGLE “'-M* 

A^,. • 249.91 m 2 • 17.837 ■ ALTITUDE • 490 \m 


MOMENT REFERENCE CENTER AT X, 
ALPHA C A C„ 

Y, Z • 0, 0. 
<T 

0 

C D 

5l 

C n 

h 

0,0 


-0.0015 

-0.004? 

3 . ?57? 

0 . ill 6 7 

0 . 1 546 


10, u 

3.4909 

^l*>i 4- 

— 0.3076 

4.MW- 

-0.**3/| 

- o.ooii 

-0»01t»4 

ao.o 

A, 31 10 

1.6621 

0.7634 

4,6631 

-0.9453 

• ;.io76 

-0.0117 

30.0 

A.7S5S 

•dr**-S* 

1.370# 

5.66*? 

-1.6011 

-0.7 7 4# 

0.0094 


4.6191 

3.9794 

2.0130 

to. 5537 

-2.3510 

-1 .?lt>l 

0 . 11 A 1 S 

bU.O 

4.4604 

5. V64# 

2 . 6465 

7 .2447 

-i.ohAO 

— 1 . 6604* 

0.0961 

60.0 

3.779# 

6.2557 

3.259? 

7,9929 

-3.6975 

-2.0696 

0.1044 

70.0 

2.739S 

7.14154 

3.7264 

6.4?05 

-4. 5324 

*2.4169 

0.1246 

00.0 

1 .3«*9 

7 . 49b* 

3.9303 

?.b(>b9 

-4.67 1* 

-2 . bt> H 4 

0. ISM' 

so.o 

-0.0037 

7.6963 

4,0430 

0.6b 1 4 

- 5 . 0 7 2 0 

-2.670/ 

0.14/4 

loo.o 

-1.4250 

7 .6123 

4.0079 

8.7131 

-5.0629 

-2.6374 

0.2034 

110.0 

-a.7«04 

*,««» 

3.7456 

6.499$. . 

-4.4275 

—2 .4*7-0 


lao.o 

-3.691? 

6.A059 

3.3495 

6 . ?Oii 3 

-M .4293 

-2.21 17 

0. lfiiob 

150.0 

•4.6646 

b,i4b* 

2.7/15 

7 ,6064 

-3.Z737 

-1 .6696 

0*1 160 

140.0 

-4.9655 

4.0672 

2.0765 

6.7470 

-2.9322 

-1 .4390 

0.063A 

150.0 

-•*.*711 

2.6667 

-4.3497 

•5 .7***-- 

-2.0726 

-l.ooso 

0.O305 

ItoO.O 

-4. *706 

1.7016 

0,7947 

4.7470 

-1.2740 

-0.6436 

-0.0006 

170.0 

-3.5161 

.li^76A6 

0..3U9U 

3.6070 

-0.564/ 

•U.35W 

-0*0113 

160.0 

-3.?614 

0.0012 

-0.0031 

3.2614 

-0.0155 

-0.1541 

0*0004 

190.0 

-3.5687 

•0*7745 

•0.3166 

3.6544 

0.4?*? 

0*0639 

0.0094 

200.0 

-4.3201 

-1.6616 

-0. 7tie>7 

A.t>9?J 

0.9?1? 

0.3699 

0.0033 

2i0.0 

-4.7641 

-*•742/ 

-1.3733 

5.6741 

1.5934 

0.7756 

-9.0166 

220.0 

-A. #756 

-4.0097 

•2.0363 

6.6214 

2.34/1 

1.2443 

-0.0661 

-230.0 

•4.4946 

-5. 1413 

— >7.637(1 ■ 


3*0717 

4.6H2P 

-0.1315 

200.ii 

-3.61 1? 

-b . 2 6 rt 1 

-3.?a5a 

#.o?«3 

3.6/47 

2. lOton 

-0 • 1 3tf o 

250. o 

-2.7439 

- 1 

-3.7361 

6. Abb? 

4.3695 

2 .4C* 76 

-o • 1 5 1 1. 

260.0 

-1 .OOul 

-7.4771 

— 3.9a/ a 

6.b63b 

4 . Q4U7 

2.5941. 

-0,20m / 

270, U 

0 . 01)56 

-Z, 70/3 

•A. 0627 

0.7 160 

5*066 1 

2.6425 

-U. IntiO 

260.0 

1 .A3A1 

-7.6154 

-A. 0292 

B.7277 

5.0313 

2.6464 

-0.22 1 4 

290.0 

2.76U? 

-7*1 337 

•3.764(1 

6.5174 

4.6317 

2.46 11) 

-0,2377 

50 0.0 

3. OOM6 

-6,4065 

-3.36?? 

n . 2 1 6 5 

4. 

2.22JJ1 

-1- . 1 / 2 1 

510.0 

A. 69«M 

*5*ibu7- 

- *^.7105 

7.6410 ... 

3.Z757 

1 .2622 

-0*1 loo 

320.0 

5.003? 

-4.1040 

•2.0982 

6 . 79 1 A 

2.9406 

1 .4523 

-0.0561 

330.0 

A.A7A4 

«2*AM5~ 

-Jti.4090 

5.6031 .... 

2.07/5 

1*0132 

•0*0263 

34 0.0 

«. 35 16 

-1.6954 

•0.7949 

A. /? Oft 

1 .2H3 < 

0 .6366 

-0 . 0020 

35U.0 

3.5222 

-UW6M 

. .si ,31 Ab 

5.6113 

0.J632 

0*34u4 

4.0lU? 

3b0 .0 

3.257? 

-0.0015 

-O.vOA? 

3.?57? 

0.0167 

0.1546 

-0.001,4 
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original PAGE IS 


TABLE VI - SPACE OPERATIONS CENTER SI^ STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON ulT ACCOM) DATED. 

DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FUN 

, e) ROLL ANGLE • >20* 

Ajgp ■ 249.91 ■ L^p - 17.837 a ALTITUDE - 490 la 

MOMENT REFERENCE CENTER AT X. Y. Z • 0. 0, 0 

ALPHA C A Si 5 ®D *a C n C A 

0.0 3.2605 > 0.0014 > 0.0041 3 . 260 S 0.0165 0.1553 > 0 . 001/4 

,xit*a — i.svi XUT39 , u ^gi^ia3 — 

20.0 4.5922 1 . 641 X 0.5443 *&£# 1.0647 > 0 . 210 # > 0 . 026 ? 

40.0 5.04S8 4.4«26 1.44jG 6.6404 >2.6996 -0.8499 0.0012 

so.tt. - - 4 .j 7 .u 2 5 . 642 a ;.- 9 it 6 - - -um - 3 . 9 6 ua — -i .1002 -u .0319 

60.0 3.4367 7.6313 2,3212 8.3774 - 4.3664 > 1.4806 0.0703 

t_ 70 . 0 ... ... 2.6499 t .%944 ^ #.*617 6.6464 - 9,0444 « 1 _ 72 SX _ - 0 , 08 X 4 


80.0 

1.4765 

8.5013 

2.8309 

9.0770 

-5.5216 

-1*6595 

0.1141 

-9a„d 

*6*00.32 

6*6699 

- 2*4916 

- 9*U59 

—*5*76H- 

-»l*9U*iS- 

«.10fc9 

100. 0 

-1.4956 

9.5769 

■;-*.P*56 

9.1619 

-5.7015 

•1*8632 

0.1434 

ito.o 

120.0 

>2.6596- - 

-4.03H* 

9, °??4 


6,4}] 

»4.4|64 

• 1.7807 

04X31 

7.1676 

2.3826 

0.5541 

-4.9066 

-1.5/54 

0.1125 

14D.Q 

. -4.7996 

5.9467 _ 

— 4*953-9 

- —i.6134_ 

-=4.1412 

*.3234 

6.0676 

140.0 

-5.1401 

4.5563 

• 4.4727 

7.0133 

-3.2351 

-1*0369 

0.0292 

KA,A 

. -5 .0331 

4,164* 

4,4411) 

6,4174 

»J ,2644 

_*0.Jb5Q 

-0 .4*7*1 

— >6*0067 

-0.0194 

160.0 

-4.4413 

1 .6604 

0.5491 

4.8356 

-1.3543 


170. 0 ri.5461 . ... 0.63 76 ,0.2102 , 3*6925 -0.2093 - -U.0146 

| 186.0 *3.2614 6.0012 -0.0031 3.2614 -0.0155 -0.1541 0.0004 

l 190*0 >3.6456. afalili g 0*2292 3 l*I9I9. 4*4630 0.0 027 0*0115 

200.0 -4.4??h -1.0409 -0.944? 4.0143 1.0425 0.c'201 0.0140 


210*0 

220.0 

210.0- 

240.0 

250.0 

260.0 
2X0*0- 
260.0 
290*0 


-*4.97-17. 

-5.1121 

-•0*7X26- 


-.3*1 lt»l— 

-4.5217 

■fS-2277 


*9790 

-1.4635 
rl*91 15 


6.9649 

_l*125fi 


-3.441ft 
-2.0540 
-1 *4907 

-~IU4>4 &- 
1 .5065 
2. 6 664 


-7.0033 
•7 . 98 U<* 
-6.5033 


-2 • 3r>46 
^.6665 
-2.6<»9i 
-»2,92&3 


•e,5W - k * 2 . 8*07 


6.3567 

c.8819 

9.0874 

9^1949-. 

9,1930 

lyisaa- 




2.7037 

4.3391 

5.U/22 

5.51,96 

-5.,72«7 

5.7291 

5.«392 


U*5191 

0.6671 

-U167IL 

1 .<4rtbtt 
1 . /2e6 

1 .6 / UO 

1.9240 
1 .9012 
I .7610 



300.0 

4.0^69 

-7.1091 

-2.3926 

8.5672 

4.9306 

1 .54l(i 

f — ■ 

310.0 

4*0366 

— -4*964; 

— -0.97U4 - 

7*9192 ... 

4.1636 

1*3379 


320.0 

5.2103 

-4,997$ 

*1.4455 

7.0971 

3.2537 

1.0514 

1 . 

339,0 

. 5.6500 

>f t 1 fta 

-*■0,9992 

6,0247 

2.2*99 

0.747$ 


340.0 

4.4680 

•1.6660 

-0.5566 

4.6636 

1.3837 

0.4755 


350.'* 

1.549ft 


-fl jPPPT 

3*6937 - 
3.2605 

U ^6326 

U.26c2 

0.1553 


360*0 

3.2605 

-••0014 

•0.0041 

0.0165 


•0.0170 

--9.9591 

-0.1022 

- 0.1 
-0,1519 
- 0. 151 3 
-0.1557 
•0.1730 
-<».i 1 17 
-0*0643 
-0.02*3 
•0.0002 
0 . U 1 2 2 
0.4*136 
-0.0004 


OF POOR QUALITY 

TABLE VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FUM 

f) ROLL ANGLE - -10* 

Apgp • 249.91 » 2 L^p - 17.837 ■ ALTITUDE - 490 la 


MOMENT REFERENCE CENTER AT X, 

Y. Z - 0, 0, 

0 




ALPHA 

C A 

Si 

6 

C D 

Si 

C n 

c l 

u.u 


-t>.uoia 

-0.004.1 

3.2601 

**.0165 

0 . 

-li . 1)1 ‘.ill 

10.Q 

3.63*9 - 

ll.tilot 

— ng.li* 

- 3.7365- 

~-U. 4 . 9/0 

- U.o/ito 

-0.0244 

20.0 

*.487* 

1.4558 

9.28X6 

*.6922 

— 1.13*2 

-U.'»<*33 

- 0 . 03 /:* 

*0.0 

S.tfbOA - 


8.S04t 

6.0S97 

-1.9722 

-O.^UbO 

*6,0*36 

ao .0 

5.206 * 

*4 . 1 ‘ < 

0.7SMH 

7.1Mb 

-2.9221 

-t>. 3*«4S 

-U .6 3**^ 

50. u 

4.6309 


y 9<4<f ^ 

7.953* 

-3.*4a7 

-v.bahfc 

-0,02*0 



60.0 

*.0688 

7.SM2 

1,2196 

6.6546 

-4./5Q8 

-U. Jb«l 

0.0159 

7 0.0 

2.90o* 

8.S3S9 

1.3886 

- 9.1108 

-^b.*374 

-U. 8*136 

0.0393 

8*. If 

l .5154 

1?1«» 

1 .4*6* 

6. *632 

-5.9197 

— U.**Mc 

0.0610 

6li.li 

•u.uu2Q 


— L.M19 

9.40a2 

u9oa 

-o.'jSia 

0.0669 

100.0 

-1.5222 

‘J.UbO 

1.4916 

9.3694 

-6 . 0606 

-O.sen 

0 .08*2 

110.0 

-2.9151 

a.ssfco 

1496* 

9.M2A 

--5./S67 


*^78* 

i?o.<» 

-a . <*K4 1 

7.5444 

1 .23<»* 

© . 7 06 3 

-5. 1831 

-u 

0 . O * 1 8 

140.0 

-4.4016- 

^. 33 * 3 . 

U.0155 

0 .Co*2 

-a. 3/26 


-0.002/ 

MO .0 

-5.2641 

*.8833 

0.7713 

7.2251 

-3. *31* 

-W.b^OO 

-0.022* 

tsa.o 

-6.125^ 

3.3S&6 

U.5126 

6.1369 

-2.3659 

-u.ba ;« 

-0.033 1 

lhO.u 

-4.sa*2 

1 .974*4 

u . c ' r 0 a 

4 . 96^6 

-l Mit 1 

-•*. »1 At 

-O.U291 

170.0 

-3.6534 

a.oi5X6„ 

U-3127 

3.7519 

- li . O <1 0 b 

-O.tl'jb 

-o . b 1 / 0 

160.0 

-3.26*0 

0.0011 

-0.0051 

3.2640 

-0.0154 

-0.1b3«* 

0.000* 

190.0 

-3.7012 

-0.8856 

-^A.1193 

3.7999 

0.4901 

— 0 . 0t>63 

0.0172 

200.li 

-a . 4 4 i n 

*1.^657 

-1' .28©© 

4.84o* 

l . 1 10« 

U . 0*4 0*1 

0.4 *2© 

210-.U 

-5.«*7t> 


*0.5066 

066* 

1.9446 

ii.<!134 

0.0 3t>5 

220.0 

-5.2*04 

-A. 8351 

-0.7629 

7.1605 

2.90*6 

0.4115 

0.0220 

230. Q 

-A.8S0S 

-b ,3bU8 zi^OUOd 

7.9736 

_ 3.6524 

0.5908 

0. 0087 

2a .0 

-4.0652 

-7.52M 

-1.21 7 «. 

8.o26© 

*♦. 7 l U 

u . / " l a 

-0.0227 

26i».i» 

•c.Mi n 

-2 .5148 

- 1 * *0^ 7* 

9. 1 Oo h 

5.‘Mc" 

•* .na^2 

-»• * 0 5 7 * 

2*0 .< 

-1 .52l 7 

-4.1201 

- 1 .LMO / 

9. 5r>a4 

5.692" 

0.9741* 

- »J . 0 2 4 1 

270.0 

U.bOu4 

-9,, 52 30- 

—4.526a 

9.4466 

6.1 12 J 

1 . 0 0 1 0 

-0 .0**4 

280.0 

U537S 

-9.17*1 

-1 .50t>a 

9.4219 

6.1046 

0 .9*68 

-O.06©8 

240 .0 

2 .« *66 

-6.6557 

-U*4*J 

9.1606 

6. 7760 

0.9290 

-0 . »f69S 

0 0 . ! ' 

-I.OSM 

-7.575* 

-1 .2*21 

© . t a 1 7 


•> . " % i ■> 

— i* . « * 3’* 7 

310.0 

*.<3945 

-o.il 12 

• 1 • 9 1 ia 

n . 0 4 5 1 

4 . 3/94 

0 . / i 3© 

-O.Oba 5 

320.0 

5.247S 

-4.8801 

-0.7766 

7 .2 5 58 

5 . •* A 1 8 

0.5650 

b.0162 

*30.0 

5. J 266 

-3.3*79 

-0.51 9© 

6.1 *29 

2.4 ub 7 

0 .4 >24 

A . u2^*4 

*40.0 

4.5*62 

- I .4/05 

— *» • 242 n 

a . 64 i? / 

i . -a/6 

.» . Vtor 

f» . liC5^ 

35U.G 

3 . h 4 5 t 

- u .«*2 7 0 

-»0 . 1 1 9a 

3.7455 

u . uroS 

0.2 *"2 

© . O 1 7© 

*60.0 

3.260? 

-0.001* 

-0.0040 

3.26ul 

t» . 0 l o5 

0.1652 

- 0 . 0 b L* 4 
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original page is 

OF POOR QUALITY 


2?' 


TABLE VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS RASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE NOLECULARnSl 

f) VLL'HtGLE - 0* 

^nCF * 249 - fl ■ l |*F “ 17 ' W7 ■ ALTITUDE - 490 km 

MOMENT REFERENCE CENTER AT X, T, Z • 0, 0. 0 
ALPHA C A Cr C, 



t 

X. 

100.0 >5.2751 

— ISM -5.1—0 

4.9550 
1,4*» 

-50.0*2* 

BBSl 

y-3.*5if 


•+.0412 

■ v/. . 

■ i 

4 -X - 



160.0 -4.5535 

2.0106 

•0# 003tt 

4.96b5 

-!.«5c0 

-U.1227 

n 


■■ 

■■ 






• U , llldj 

mmmm 


m 



■R9 

i,«n 

3.2540 

-0.015* 

-0.15J* 


* 


Hi 


“3! 



a ^ — A 


1 *ife 



200.0 -4.5471 

-2.0052 

-0.0023 

4.9566 

1.1602 

-0.1417 

O.OflbS 




210.0,^.^,1114 

-* 1QA1 

-0,0031 — 

4.1245 



mufH 

■i 




% •: 


-».M3r 

240.0 -4.o5l*> -7.b361 -0.0037 

250.0 -2.91S? -«.b«34 -0.0035 

260.0 -1.5275 -9.23*4 -0.004] 

“ 0.0014 - 9 . 5 444 - 0,0050 


*.*«* 




0.6309 
9. 1206 
9.3632 
-9, 5 444- 


4.7673 

5.4465 

5.9644 

4. 25 1 7 


-0.0361 
-0.01 72 
-0.0035 

— 0 . 0020 


0.0462 

0.0311 

U.C050 

-0-0 17 5 


200.0 


1.520* -0.2SS2 -0.0*50 

4M0W -0.00 2 5 « Of O OM 


0.35*0 

-4.0 0 4 0 - 


5.1555 

■MM 


0.0070 

-4 , 51 7 0- 


0.0053 

MW 


300.0 

* KM >- 


-0.0052 

■ 0,00 0 0 


320.0 

4UM- 


4.0571 -7.6331 

-4-0 * 45 -5 404 0 

5.2000 -4. *015 -0.0040 

4. 0 55 1 - 1 .4 1 10 - 5 , 0 * 4 4 


8.6369 

* . 05 0 2 


5.2276 

- 4 . -4055 


U.u3bfe 


0»04<l? 


1.221? 

MW 


3.4530 

-0 . -4 0 04- 


0.0*59 

5 , 1555 


0.05*9 

5t0425 


340.0 

*50.0 


4.5537 

-* , 55 7 1- 


-2.0066 -0.0044 

-0 . 4 *1 5 -0 , 05*4 


4.9650 1.4521 0.1246 0.03*5 

*»7 5 *2 0 .5**0 0. 1 4 5 4 6 r w* l » 

350.0 3.25*5 -0.0*13 -0.003* 3.25*5 0.*15S 0.1552 >0.0004 








ORIGINAL PAGE IS 
OF POOR QUALITY 

TABU « - SPACE OPERATIONS COTTER SIXTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOV 

1) ROLL ANGLE - 20* 

d |tEF - 149.91 a 2 L,gp - 17.837 ■ AHIME • 490 tm 

MOMENT REFERENCE CENTER AT X, T. 2 • 0. 0. 0 


•0.0004 


0.0 3.2592 .0.0013 >0.0038 3.2542 0.0185 0.1551 *0.0004 


4.4*9? -4«,9S*2 

A - ..A ' 1 ~ 


40.0 S.lMT 4.5778 *1.4407 7.0545 *2.7548 1.0*90 



80.0 1.5005 8.5829 *2.8755 9.1717 -5.5184 1.0788 *0.1888 




380.8 3.25*2 *9.9913 *0.0838 3.25*2 0.01*5 0.1551 *0.0004 
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OHiGu^hU 

OF POOR 

TABU VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASEO UPON FULLY ACCONNO DATED. 

DIFFUSE PARTICLE REFLECTION. FREE HOLECtLAR FUJN 

J) ROLL ANGLE • 30* 

Ajj£ F - 249.91 m 2 L KF - 17.B37 ■ ALTITUDE • 490 ka 

NOMENT REFERENCE CENTER AT X. Y. Z > 0. 0. 0 ! 

ALPHA C A Si Sf S) Si C n C * 

0.0 3.2509 *0.0013 -0.003/ 3.2569 O.WlbS O.lbbo -o.o00« 

43U0. 3 .. S 0 97 0.7661 . 0,315 2 0.1467 -Q.Q2/0 

20.0 4. 347B 1.0937 -0.7970 4.7235 -0.9240 0.0532 -0.0714 

— 31— —0 4.00 59 MU1 -1.4 1 00 4. 7917 -l.MW 1 .03 5 2 -9^4404 

«0.0 4.986* 4.0405 -2.0435 6.7/30 -2.4421 1.46/3 -0.1634 

30-^0 4.0606 5.34 2 0 -2. 71 4 9 7.609 4 -1.2 +9 1 1.4400 -0. 212 9 

00.0 3.9035 0.0007 -3.3509 6.2103 -3.9571 2.2253 -0.2296 

ZJU4 2.773? 1.1093 -3.7740 4.5503 ■■■-4.5056 9.4009 -0.9339 

00.0 1 .414J / .5 1 6 3 -3. 9509 6.O069 -4.0031 2.3/43 -0.2341 

90 .0 0.00 / 1 7 . 59 b 3 ■6 .00 3 3 4. 3 411 — .9334 9.4044 -9.2131- ■ 

100.0 -1.3935 7.4410 -3.9150 6.5102 -4.9306 2.5442 -0.2434 

11M -2.7930 7.0500 -3.7014 6.4443 -4.7010 9.3914 -9.9531 

120.0 -3.824S 6.2907 -3.2905 8.0610 -4.3216 2.101/ -0.2334 

__13P.11 -4.34/0- 5.2219 r 2. 69 3b MW .3.6/19 -0.0029 

140.0 -4.0729 4.0121 -2.0337 0.0195 -2.07/5 1.2620 -0.1509 

150.0 >4.7413 2. 7949 .1,370? 5.4950 -2.0420 U.6O20 -4^1494 

160.0 -4.3479 1.6935 -0.7933 4.7232 -1.260? 0.3*02 -0.069*, 

__lZil.ll -1.3057 .0.7049 -u.3121 3,6948 -0-5659 0.0313 -0,u269 

160.0 -3.2060 0.001? -0.0031 3.2066 -0.01S5 -0.1530 0.0004 

190-0 -3.5739 -0.7753 0.31?h 1,6631 0.4944 *9-3506 * . 094- 

200.0 -4.3564 -1.6942 0 . / 9 1 9 4.7328 0.9294 -0.6654 0.0//4 

2-UU-O > 0.6120 -2. aim 1.34/4 3. 7315 1.37/3 -1.024/ 0.1316 

220.6 -5.0041 -4.1044 2.0931 6.7906 2.3972 -1.4560 0.1776 

23Q.0 -4-6440 -5-1145 4 T 754 3 7 . 5050 3.1604 -1.47 II 0.9110 

240.0 -3.8577 -6.3300 3.3114 8.1162 3.60/6 -2.1947 0.2693 

250.0 -2.7 39 3 -7.0*61 3./304 0.4643 4.44/3 -2. «b4« 0.2851 

260.0 -1.4040 -7.4611 3.9229 n.350b 4./7o5 -2.3/23 0.292? 

2 7 0.6 -0.6030 ~ 3336 3. 959 6 6,3030 .6.1.169. - 2 . 3 03/ 0. 2 /66 

260.0 1.3629 -7.4039 3.6079 6.4690 4.94*9 -2.5419 0.2660 

296^0 2.07*5 -0.9047 1 .6404 6 , 2 4 11 4 .7 3 6 3 2 . 3 6 2 3— 0. 2 9 4* 

300.0 3.7676 -6.2<>b5 3. 2367 7.9401 4.3107 -2.0/66 0.2711 

3+OrO 4.5244 - 5 .1044 - 2,66*1 7.30/2 3.0924 -1 .76*9 0,2+03- 

320.0 4.8519 -3.9957 2.0298 6.5933 2.8872 -1.2534 0.1622 

330.0 4. 770 * -2. 702 1 1. 3 /6 2 5,6 9 2 1 2. 94 27 - 0. 7 9 4 7 6 . 4409 

340.0 4.3451 -1.6906 0.7885 4./J06 1.2607 -0.381! o.u67« 

350.0 3.4 99 1 —9.-4042 0.3060- 1 . 3 6 / 4 9.3664 -0.64 3 * v , » 2 « 9 

360.0 3.2589 -0.0013 -0.0037 3.2509 0.0165 0.1550 -O.00G4 


is 

QUALITY 


108 — 




4.7396 3.4808 - 2.5537 6.3998 


60.0 £ 3.647s 5.35*3 ; 

"W A ^ *» . 


60.0 1.3101 6.2410 - 4.7231 7.9253 


• 2.9234 1 . 76/0 - 0.1666 

-» L • H/l . -k . 


>3.2746 2.6534 *6.2541 


» 3 , 96<;9 3 . 0/25 - 0 . 26/1 


144.4 *1.2496 6.2245 4*4*7151 I .9461 *4.134% 3.4642 *4.2475 

ft** A ' * 6ft — A ^ 


w * T • • 1 «- I'" 4 1 L » » I 

120.0 - 3.5428 5.2197 - 3.9186 7. *155 - 3.6257 2. *994 - 0 . 29 6 / 




144.6 *3.2644 4.0414 *0.4030 3.2644 -0.4156 -6.1534 4.0444 


320.0 4.5786 -3.3775 2.4614 6.1475 2.4942 -1.5313 0.1949 


viUt n — 

3*0.0 

■ I.ITM — 
«.1156 

-1 .**69 

0.9S56 

— MW — 

<*.a57o 

— v,wt 

1 » 0 9 u 7 

•0.4761 — 

-0.4tt^>9 

0.1*63 

U,U 


laiuo 



n ^a|q 

^ <1Jt i ^ 


_I1 iiU 1 1 

ll II J 1 fl 


160.0 

3.2549 

-0,0013 

•0.0037 

3.2589 

f.0165 

0.1550 

•0.0004 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

TABLE VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOM* 'ATED. 

DIFFUSE PARTICLE REFLECTION, PREE MOLECULAR FION 

I) ROLL ANGLE - SO* 

Aggp • 243.91 •* Ljgp - 17.837 • ALTITUDE • 490 ta . 

MOMENT REFERENCE CENTER AT X. Y. 2 • 0, 0, 0 

ALPHA C A Cr ^ C D C , C n C t 

0.0 3.2607 >0.0014 -0.0042 1.2607 O.UIbS 0.1551 -o.UUI* 

— *v.o - o-. s ***-— *w.2 9 64 g,44i8 — 

20.0 4.9061 1.1925 -1.0917 4.2206 -0.6152 0.8506 -0.0?t>2 


4>.0 *.3577 2.7322 -2.7/62 5.8166 -1.5524 1.9041 -0.16/6 

-i&.8 3,9422 3^4686 - — 3^*86 6,4024— - e. w 5 42 2 t 9383 Vv«t3V* 

60.0 3.3063 4.1434 -4.3470 6.8434 -2.5126 2.6624 -0.2649 


60.0 

1.1767 

4.6044 

-5.1)7:57 

7.U734 

-3.1/855 

1.102/ 

-0 •2f»^<» 

WUO-- 

0.0041 

4^4 

— 

7.U40- 



1.37-90 

•0^2445 

100.0 

-1.1776 

0.8291 

-5. 1149 

7.U99 

-3.2089 

3.3327 

-0.2641 



160.0 -5.6446 1.1778 -1.0672 4.1512 

-WU.0 *3.3227 - 0.S6O5 * 0.44 97 5.3948 

160.0 -3.2600 0.0014 -0.0031 3.2600 

160.0 -*3.1366 *0.54)5- 0.4044 3.41-44 

200.0 -3.8770 -1.1836 1.0755 4.1652 

8)0,0 -4.2746 -1 .924* . — 1^8864 5,0420 

220.0 -4.2636 -2.7023 2.7376 5.7456 

ajfl.fi *3.6346 *3.0661 3.5571 6. 3 1- 57 

240.0 -3.2424 -4.072/ 4.2599 t.,/143 


4,1512 -0.9310 0.5096 -O.OlfcO 

5,5968 *0.4493 0.3444 -g .02 4 6 - 

3.2600 -0.0156 -0.1541 0.0004 


0.5711 -0.8197 0.0698 

-u. 9474 - 1 . 35 2 3 9^*648 

1.4861 -1.883(1 0.2234 


2.4310 -2.8211 


0.1 154 


250.0 


-M.5MS 

4.7769 

260.0 

-1.14/3 

-a. 6848 

a. 9 505 



—4,40*4. 

- -4,6*40-- 

-2»8*9» 

280.0 

1.1508 

-4.7 lb9 

4.9706 


2.^879- 

9 r 4701 

- 4-. 5664 

100.0 

1.1580 

- 3.9741 

4. 1 464 

1 1 luA 

3,745* 

— 3, 326» 

1*4454 

520.0 

4.1389 

•2.6236 

2.t>374 

w,a 

4,16*2 

- —*-,6436 

4.842m 

590.0 

5.7952 

-1.1650 

1.0520 


5.2957 

- —0,5761 

0^43*5 

560.0 

3.2607 

-0.0014 

-0.0042 


6.9621 

2.8155 

-i.lMrt 

t>.32(*8> 

6.8874 

2.^964 

-3.24 1 5 

0.3 5o<» 

6,9845 

>r*4*V- 

- 


6.935* 

3.1653 

•3.2593 

0.3130 

6.79*3-- 




6.5415 

. o i /i 

.b /r 3 

0.5001 

© . (f/46* 






5.5531 

2*0025 

-1 .bieb 

0.2253 

4.9*19 

4^4**? 



4,(>900 

u.^3Vn 

-0.555/ 

0 , V 7 

1.168* - 



ir # - 

3.2607 

0 .0165 

0.1553 

•0 .0004 


no 




ORIGINAL PAG". IS 
OF POOR Q ' ■ ~ ' 

TABLE VI - SPACE OPERATIONS CENTER SIXTH STARE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR PLON 

■) NOLL ANCLE - 60* 

A^p - 249.91 a 2 L^p- 17.837 a ALTITUDE ■ 490 »■ 

HOHENT REFERENCE CENTER AT X, Y, Z • 0, 0, 0 

ALPHA C A C^ Cy C 0 C„ C t 

0.0 1,257? •0,0015 *0.004? 3.257? 0.0167 0.1546 *0.0004 

ULrO 3.2. 5 8 8 - iiyU15 , .aft.SOa* — Jpag w ha ■8 , 4 * 60 . 4( 1 ,0404 

20.4 J.5M* / PI*XJ44 3;«jOMJ^*8 . 44)4^^ R. 8* 1 8 •t.8V89 

— AM i.MtR MMt *-4 | XW » ?* <■* 1 , 1* * 1 

40.0 3.847? 1.0533 *2.7746 5.1143 *1.0730 1.9021 -0.1735 

iM 3 *#04 7 4 , 4 54 4. ^M A y 4 , M # S » 1,4006 ■ 2 ,6759 -0 . 8 2 44 

’jgL'. *M • **••» ^ »*lW| 

£l 2_ ; . 2.0443 ftrajy* >1 1 tt'iilBW . ItMlH *4.W4t 


80.0 


0.9807 


3.2130 -4.7797 


5.8287 -2.034? 


-o.3ob2 

-8,4498 



120.0 -2.765? 


2.7896 

*- 4 Sas 


-4.0436 

#4 ^8 88 



5.6606 

5.4884 


-1.9663 

4»./86J,. 


2.6674 


■0.2135 

-8W5 8 8 


8,WSjj|U9*S* 1.6588 •8.2178 

4,8 81 9 ^ • . 1 * 7 1 4.1171 -4.14*7 


160.0 -3.5404 0.8906 -1.1090 

M . .. .. L 70 . B . 


3.8077 -0.7304 0.5975 -0.0716 

3.1074 ,. - 0.4881 . — 0.1714 * 0.0244 

3.2618^ ff8,8|5f^ -8.1541 p.0004 




< . . 




200.0 -3.6230 -0.4037 1.1333 3.8947 0.4008 -0.6bb8 0.0649 

— i V.IO.Q.,, ■1.8525 r 1.4043 t ,1.4184 ,4.5m 11.6141 ♦1.3751 0.1546 ■ r ^~- 

fl$l , •1*09^1 ' 1. 988J £ •1.463* 

*n « -I> l .'JfrklSAoV. ■ * Uti " -a-****- - 


240.0 -2.7923 -2.8159 4,1403 5.720? 1.64b9 -2.7455 0.3075 

250.0 -1.9453 -3.0817 4.5603 5.8244 1.69e7 -2.997<i 0.2681 

260.0 -0.9f^« -3.1268 4.5989 5.6260 1.484J -3.0376 0.3562 


274.8 

248.8 

MA A 

MW 

0.9464 
1 , 0663 

•3,1902 

4.7599 

4,7296 

> tan 



5it?ai 

C 8- 448.' 

2.1528 

•3.1341 

-3*0990 

- * 1631 

0.4004 

0.3011 

A 

500.0 

2.7066 

3 ifll? 

-2.7280 

4.0046 

5.5379 

5v2696 

1 .9501 

-2.6U56 

0.2320 

329.8 

ff A f 

1.5970 

*886 

•1.8894 

T-.^aV 

i^sn 

4.7903 

« 93.M 

1.4963 

. a itai 

*1.6004 

— • Afl 1A 

0.2383 

A. (44* - - - 

340.0 

3SA (1 

3.479m 
< 1 

-u.a7ttfl 

4645 

1.0666 
|i 4*191 

3.7423 

3 2#54 

0.737? 

-0.5/27 

o . o / 5 1 

960.0 

3.2572 

•9.9915 

•0.0042 

3.2572 

0.0167 

0.1540 

•0*0004 
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*REF" 

249.91 « 2 

L REF “ 

MOMENT REFERENCE CENTER AT X. 

ALPHA 

C A 

* 

W.‘# 

> „ *1 t< M 


- ll*U ^ 

p— . A t iid( j 


?0.<l 

1 .7457 

0,9*3* 

- Alf t A 

a n. in 


4»* # l 


i *9Sfc0 






<>0.0 


«.H2I 

.Z4L*to . 

— UBS66 

iPYTl 


ORIGINAL PAGE 13 
OF POOR QUALITY 

C0 * TE * «VDtTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION, FREE WLECUJUnSf ’ 

a) ROLL ANGLE - -CO* 

137 ■ ALTITUDE • 49C taa. 


0, 0, 0 




U.IM i.* 


3.31*9 


»■ *">)$? 


w n 

♦J . I 


- U . O <: I ✓ 




*^*^71 *0./idP C*0u9i> 

AW I 4 ^ 4* 4 




*' • * k# / '<• ! • l 4 

U.M hfr o l^bL'^ai- 

-0*0009 0«Ul’3l 




-v,/hc/ 

^i^iacU 

3.2b3« •d«0!57 

■^ ii u ur ; 0^*93 



5*3759 


1.^932 


3*0. u 


-4 r4- 7 -»j 
— 3-* — - v * ^-4 i # w — 

3.51*9 u.uoig 


*.1*49 

-0.1066 

1 . <* i< / H 


*» . 




0.145^ 

-O.uvl* 







ORIGINAL PAGE IS 
OF POOR QUALITY 

TABLE VII - SPACE OPEMTIONS CENTER SEVENTH STARE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOW 

b) ROLL ANGLE - -SO* 
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t 62629 

a.ftSoa 

5 .U 055 

-u .90ea 

l*. 109 * 


250.0 

- 5 . 004 * 

-H. 733 U 

1 *««Ou 

9 . 3«76 

5./ 150 

•i Je 

0 . 1 1 » •*« 


ebo.o 

- 1.3361 

- 9 . 255 / 

1.5210 

9.3072 

6.1069 

-l.U J 4 <» 

<i.o 9 b 6 


3 TA A 

.ii aAv? 





6 , 2341 - 

- 1.0156 

6.0444 


2 * 0.0 

1.5471 

- 6.2136 

1.5107 

6.0622 

6 . 2*02 

• 1.0240 

0 . 09*3 



24 *. • 

2 

M 44 ^ 


5.4624 

- 0.6654 

0.1041 


300.0 

4.1277 

W .6376 

1 . 246 ) 

0.7652 

5 . 353 * 

-u .6252 

0 . 1 < 44 


VoA A 

a qoh 3 

-6 oOAi 


i-Hfla 

- 4*0061 

0 , 1060 


320.0 

— 

5.3744 

- 4.4361 

io?H< 

7.3322 

3 . 53*7 

• 0.4031 

0.0900 


330.0 

5 . 22 * 5 - 

- 0.4613 

— MMl 

- 6^2460 — 

^* 7 * 6 - 

- 0 , 2 * 7 * 

4 . 0*71 


540.0 

<*.5si9 

- 1 . 992 b 

0.2966 

5.0055 

l.«* 0 * 

-U 

<> . v**5*> 



- 150.4 

3 . 7224 - 

— - 4 . 064 * - 

ifr- 

- — 3.4224 

— 6 . 6*06 — 

6 . 655 V 

0.0211 


160.0 

3 . 31*0 

• 0.0015 

- 0.6666 

3.3160 

0.6053 

0.1449 

-O.Ovl* 
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ORiGil' K^ r*Aui t J 
OF FCCH QUALITY 


TABLE VII - $ PACE OPERATIONS CERTER SEVENTH 3TA0E BUI LOUP 

AEnanwac characteristics bases upon fully accomodated, 

DIFFUSE PAimCLE IE FLECTION. FBEE MOLECULAR FUM 
1) ROLL ANGLE - 20* 


*REF 


249.91 


Sef 


17.837 • 


ALTITUDE • 490 Is 


MOMENT REFERENCE CENTER AT X. T. I - 0, 0. 0 
ALPHA C. CL. C» 






10.0 

3.45i« : M»2i 

IBM 




» »n »a<t •ii. t xiu . 




I.7M2 


-0.0274 


jn.<* 

s.?1 5* 
U.23*l 

3.<?533 

*1.05^ 

7 ^4 ta 

■r,n if 

-2.0564 

— I iHt. « 

— MIH - 

U.82<?!i 

-0.U40* 







■ — 


5V.0 

4.4315 

4.4104 

•|pt»3 

4.0742 

-5.4722 

1*4337 

-4.1540 


A |Itf 



m fft} 

^4 li lo 



7ti *0 

c’,«*9p» 

ft.£l 35 


‘*.1464 

-5*3?9* 

1 ,hnH 

-g.l ?u/ 

ftU,U — - 

4,M*y 



U (In. 

mk /mQ 


A « C ) t 

90.0 

0.4094 

6*4943 

-2.9221 

9.1494 

-5.0159 

^ 

t.ooaj 

-0.14*2 

UM — 

-ml .4443 

— 0<g*>0 

gjim 

4UM1 

-5.41— 

— MJM — 



llO.i) 

L2U. 0 


--a. 022* 


0.0*9 J 


-2.7ut>»* 

-J 11AI 


a. 949* 

■*. S3» 0 




- 130.0 -4.0103 

140^1 

150. •> -S.liHVfc 

lou.u -*» T m» <i 


5.9401 -WffM 
4.4405 «M>*a 

3.l*ol -l.ulK- 
■ UrtiUU 


T#Wi -*.*111 

> V> |K >MW- 

6*07/6 ^.50^/ 


l *6 tcTft 


I.^7^^ 


<1 * 5" 44 1 


►0 •USh 

••.im 

^ , us i 

-U. 0*64 


=iuuS33 



170.0 

-3.5492 

0.0240 

*♦*20*0 

3.4414 

•O.H40 

0.40*7 

-•*#269 

1 

1*1.0 m 





.A A|*| 


.24 22 « . 




-0.645! 

f.2352 

3. To* 36 

0.969ft 

-U.3«bi 

0 . 0 ? 3 3 


2Ud.« 

— - 


7 

A Qi J? 

1 ^i.559 


m 

*>- 

210. » 

•5.1754 

-3.2224 

1*4547 

4.17J4 

2.04*9 

-0.0448 

0.0940 


22&.J1.. 

-3 pn 




> «24l 

— 1 «%IC 

A 4 3*9 




-n*i7^ 


# 0M4<3 

3.0919 

- 1 .*0*1* 

(». 16 3u 


^4u # ** 

• * * I >c i 

* y • 3«* o ^ 

c^.9So5 

ft./hl < 

4./f01 

-I./3/5 

»*m 1<*3^ 


^5U.u 

-^•9^e> 3 

-e 

^.7S7 3 

A* *l«3ft 

3*93 

- i .9i»n9 

0.1916 


aba.u — 

— *4.6149 


-> Uiil^ 


V. mu v. I. 








^ 9" A *#"♦ ▼ 



HPrVW 


270*0 

•0.0032 

•0.4991 

2.4191 

9.1724 

5.0*11 

-l*99<»5 

0.1016 


aim a 

| |O v f 

—.4 C. < 1 

3 dl. ill 

A 4 %fj 

_ A 




" 





T5>4}A ' 

—3 *-9*55 



r'Vii * 

C.MWr! 

-ft ,i>69o 

c>. n>le 

6.9«66 


- 1 *6 t 

t»* l^lft 

- 

±4Wi»* 


-^»4— liu»4 

4 


— Uik 

^ 41- 4 
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ORIGINAL PAf.E '3 
OF POOR QUALITY 


TABLE VII - SPACE OPERATIONS CENTER SEVENTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLON 

k) ROLL ANGLE - 40* 

Ajjp • 249.91 a 2 Ljjp - 17.837 ■ ALTITUDE - 490 to 

MOMENT REFERENCE CENTER AT X. V. Z - 0..0. 0 


ALPHA 

li ii 

C A 

s. 

.11 1.41 1 < 

<T 

c o 

Si 

s, 

Si 

o>U,UV^ - - 

— ** ■ *A ■■ 

10.0 

3. SOAR 

0.00*6 

• 1151 

■0,3000 

3.501 B 

06 «■ -BB 

*0.3911 

—A till 

•.407b 

■*. *202 

— — 

30. (> 

1.64 1 *• 

2.1505 

-1.739* 

5.5607 

•1 .45*3 

1 .2*3? 

-0. 1 160 

-1 11 It 

n b a 1 J 

i koia 




| /- 

. .y,l lAk 



■ * 


^ •••! 



« 

50.0 

0.0503 

AtttBM 

-5.0003 

7.21*3 

■ -*.0*50 

*.3571 

-0.2160 

kA A 

A f|57 

ft jilt?? 




2 IlH 


70.0 

^.6*73 

6.1701 


t.*l 19 

-4.U9ti*> 

3.2743 

-6.2316 

Mil ii 

i 



o 


3.410? 

^0 iiil 

50. • 

0.0055 

6.5105 

-0.0000 

0.1002 

-0.0060 

3.4536 

-0.2513 

t AA A 

- 1 *173 

A OSIN j. 






l 10.0 


b.obu* 

-1.6370 

a.u*?* 


3 .2V»5r 

-< .2*59 

i _»*j n 








13M 

-0.3511 

0.0500 

-3. 317? 

7.001? 

-3.3133 

2.2570 

-0.2300 

1 mA a 

— A «CCl 





1 7041 

—ft 17|* 

IbO.U 


?.0lbb 

-1.7069 

5.1775 

•1 .04?H 

1 .l»«69 

-0.il 3* 

ll 

• «4 B 

1 ^AA <«*J> 


. _ a 


0.5*ift5 

— •o.o <5u 

* 170.0 

-3.3050 

0,0655 

-0.3076 

S.OMM 

t -4.5416 

*.1170 

-0.0262 



■0.0005- 

i t MW. 

— I.a640 ^»4.iM43 

M.lW 

~».0<M4 


i««u.o -i.tr t>e -o o.ioic 3.5546 «.>«•*»• - 0 . 1*12 o.o?33 

2 *U«* - 1 ,H 6 A M»n > 4,5 6 4 * - ■ ■ -O , *!** -O . l i 4 4 0 . 064 V 

210. « •l.ttYY -2.440* l.mt 5.550* 1.0510 -1.32M 0.1300 

Mo.» a.<ni i.llii MM* l. Wl :L -. * . im 5 - i , a oM » , >» m 


?3*».u 

-<♦ . abb? 

-4.5M9 

3 . 4iub / 

7 .2661 

*.65b6 

-2 . 1 3 / b 

G.2«53 

2 ati.u 

-5.7105 

-5.42M 

4.1U:#* 

7 . / aai 


-2.90*9 

u.d-TnS 

250.0 

-2.6355 

-to.UbSl 

4.622? 

o ,t*M 7 

3**696 

-i.t •*** 

U . 3U9« 

IT t tl 

- l w jaoQ 

5*6*5 7 

4.ft4?6 

$ A JuA £ _ 

... 


XUJuS^S 

*70.0 

0.0012 

-6.4000 

4.960b 

0.1676 

4.4774 

-364630 

0.3000 

2 &U 0 

X ^.\3Ui4 - 

- 6 . 3*14 

m f^c 

# fARf 



OftrJObJ 

^00.0 

f • 56b7 

-5.931 3 

a.a^7b 

7 .6639 

a . 2 i b *j 



<(i ii n 

4 7 


if f.vmn 


f _*jf tv 

— 

0-.245* 

310.0 

4.4026 

-4.4010 

3,3653 

7,12*8 

3.3069 

-2.3370 

0.2303 

On A 

a ?a«*a 






o^uafl 

530.0 

.Mi*a 

- 2 . a 5? 5 

1.7311 

5.51 3b 

i .f»ai5 

- 1 . 1 1 *t> 

*) . I 1 9 *i 

* a (i m Ci 

<i _ 

- 1 ( UHhh 


U^D^IK 

I , 1 <»6 


g.ufciV 

350.0 

3.5364 

-0.6050 

0.4004 

3.6212 

0.5034 

-0.1391 

0 .021* 

... _ . . 360—0 — - 

^3.3164 

■o.noii 

•0.4400 

3.H44— 

— v.moii 

ft J 1 
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om r.NAi. i-*— . c 

OF POOR s:ww lt ir 

TABLE VII - SPACE OPERATIONS CENTER SEVENTH STAGE BUILDUP 
AERO DYNAMIC CHARACTERISTICS BASED UPON FULLT ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW 

1 ) ROLL ANGLE - 50 * 

Ljgp • T 7 .B 37 ■ ALTITUDE • 490 \m 


A^p - 249.91 . z 

MOMENT REFERENCE CENTER AT I, Y, 2 • 0 , 0 , 0 
ALPHA C. C- C* 


■ ,a ,i an 

J.MW ; **.MS] ' 


-6.0447 



,e ufci 


1, ■ *»♦•• 

-9.44*5 

w 

jp***#- 

6,4|«*C^.4444 

2.5443 

-0.2501 

1#a x a 

-* f*<M 

" 'ii 


Ijfttf y 

.’itL 4> tan 

| Q^AA 

— A 1414 

150. o 

-‘4.6113 

1.9t.S0 

-1.4424 

5.1954 

-1.5605 

1 . 2 ^/ 

-0.1«’»3 

lhU f !• 

BRWWIW 

-imUM 

mnm 

nui 

-i — *o.*51* — 

!Ub2U... 

■=6 .0 7— to 



1 VU.O 

406.6 


~S. 370*7 

■^. 4466 . 




210.0 - 4.4474 '*-1 


U.4h ^5 

S *r *H *6 


J.iioi w.>l /7 

.- . ^ 676 .. U ,MB i 


-U.nbati 


-??n.a ^Autai '*;*. AT^O 


5.2029 1.1004 -1.4*30 

. 7 1 IS 3Afl 


-0.0271 

*o.o<ua 

— 

0.1420 

t °l K 


2 ^ 0 . U 

240.0 

2 V ’. 0 


-*.1226 
-3.ii0t>^ 
-2.41 lh 


-3.561 I 
-4.2*51 
-4 . 7 fM >0 


3.7435 

4 # 4 l *3i 

5.6260 


270.0 

a |v 


tf.0035 
1 . | **44 


-5.4*71 

-4 . 464 4 


5.3656 

4 r 447 » 


o.hlOl 
7 . U 1 7 *4 
i .e'ib j 

f f J4ll 


2.2526 
2. / 7c5 
5 . 


- 2 • 7 l 1 * 
-3.2 -3** *3 
- 3 . 567 m 


i OO.O 


2.?95S 

*« 3 40 * 


-4. 5327 


4. 7M65 


*>'**><*<4 


31U.0 

32 <M* 

330.0 

■ 340.0 


0.0002 

A. 1 ** 4 * 


• 3.4003 


3.0340 

2 .41 72 


0.4270 


3.5030 *3.7^0 

3 . 2 io 3 - 3 • * i * * 

3. 13* 1 i 

2 ./I 02 - 2 . 504 S 


h. 3^7 


- 1 .^o 7 1 

-ivdll d 


\ .S 451 


5. I***} 


350.0 

- 30 0 - ^ 4 - 


9.4*41 
■ *.31 66 


-0*5609 

- O.CI ‘ 1 4 - 


4*4670 

- »r«4UM» 


3.5001 


-* . I6 9 »- J-.6S4I 

l.t»9<M -l.JOSJ 

— -W.» 66 » 

0.4206 >0.1773 




6 .e 

ij 

0.29 b.? 

(' .e 1 1 i 

VjtleVi) 

0.24/1 

I’.lrli 

6 .♦».* V 
o.tle7 
- 0 . 66 I? 
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PAGE IS 
OF POOR QUALITY 


TABLE VII - SPACE OPERATIONS CENTER SEVENTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED (PON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLON 

, ■) ROLL ANGLE - 60* 

Aj£p - 249.91 « 2 L^p • 17.837 ■ ALTITUDE - 490 !■ 


MOMENT REFERENCE CENTER AT X, Y. Z - 0, 0, 0 
ALPHA C A C* C, 







1*70.0 -i. 30H<) -u . 4 7b7 0.51b4 3.57/5 v.<J4t>5 -u. 4*771 O.uPHS 



?30.o 


-2.5256 

3. /«?07 

b. 7b33 

1 .37c9 

~d.n*z<> 

0 * <? 4 3£ 

? 40.0 

• e! . 9 8 3 3 

-2. *77 3i 

9 . 44^4 

6. 11 OH 

1 .9Sb3 

-3 7 6t* 

0 . i? r» 3 l* 

250.U 

-r? . 0660 


4. ttb7b 

6.1913 

^.17/3 

• 3 . *3 1 34 

ij . d V b 6 
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ORiC:. - - 

OF POOR QUALITY 

TABLE VIII - SPACE OPERATIONS CENTER ENRTN STARE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACOOfMOATEO, 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLON 

a) ROLL ANCLE - -BO* 

Ag F - 249.91 ■* 4 ^ - 17.137 ■ ALTITUDE - 490 la . 

MOMENT REFERENCE CENTER AT X. V, Z • 0. 0. 0 

U . 0M*»6 -0 . liCio 

I » 1^66 4 — 


ALPHA 

C A 

0.0 

S.024S 

- »4K0- 


20.0 


3#v* 

-•.440S 

£ 

& 

• 

c 

*4 . 4bo? 

— 

.. t. . ^ j t 

*••••' J 

60.0 

3.2674 




6</.0 

1 . 1 3*>b 

— 


100.0 ,* 



_ ,» fta 



120.0 

- i . 30 /b 


-4.#tr±* 

• 140.0 

-4.5643 

1 ^ 


IbO.O 

-4.|. WM 



uo.o 

-3.6545 

1AA.A 

1 1 11 

200.0 

-4 .?7M^ 

2i-0r» 




5 • p> 1 «> 2 


5.5o|i 


S v H -t* 

A, MjpT* ;%*.«**• -3.S l .3« 

r./^u6 -2.0444 -4.ll«2 


220.0 



240 . 0 

-3.<?54n 

- 3 . i "/ 1 

- 4 . r 4 1 1 

b . b 4 or* 

c‘ . ‘ ^ 

3.4 ' /u 

• • . )^<i 

250.0 

-d.PlS* 

- 3. 5*iib 

• J, 3 7 U H 

b. 7 v«* 3 


3.S .-5 4 

• •!//'* 

2bO.U 

- 1 • 1 3t> 3 

— 3 . i>7 2 

— 5 . O 4 2 

t> . Jt l be 

2.0711 

4.1 ♦ :H* 

• . i 3 '* 


O.-OO+tr- 



-wr*otr*— 

Er.otjfo 

t.wn 


200.0 

1.1312 

•i.hSar, 

-5.5311 

6.0471 

2.t'31<> 

4.1049 

-0.0454 

26fr;<r ' 

2.^33 

- - ~3T**** 


- 

2.5?4T - 

9.1^15- 


300.0 

3.3^ 

-3.2* 5* 


f . .’ ** ] t 

* • 1 4 f , 

>.i» » b 

0 . 2 ”1 4 • 1 

3 1 tr.tr * 

4.1W 

^* 5 -*** i 

- •*.£«« *0 

6.^432 

l.©03^ 

3.TTP0T 

tr. 2 T m 

320.0 

4.6215 

-2.259b 

•S.i'Zbk 

6.1346 

1 . 34o 7 

2.443b 

0.2132 

330.0 

4 .5 cry** 

* tv5*fir 


^r.-525t 

7 

I. Mb 3 

n . 1 c; 4 

340.0 

4.212 * 

-1 . >♦ •»«> 5 

-1 . 5V>* 

4 . 5 3 0 7 

' 

1 .*» ♦.*' / 

1 * . 1 M / 

3W.6 

3.0 5>t* 




-u . vt>T> r 

^7. 3BO«f 

u ;i'Mi 

3o0. 0 

i.6295 

a.oOob 

•0.0010 

3.6245 

-u .2924 

u . 1 ">22 

• 0 . 40 ’J 5 

- 


... 



US 
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ORIGINAL PAGE 13 


TABLE VIII - SPACE OPERATIONS CENTER EIGHTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS RASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION, PCS MOLECULAR FUN 


D) ROLL ANGLE 

Ajgp • 249.91 a 2 L^p - 17.837 a ALTITUDE - 4t0 la 

NOMENT REFERENCE CENTER AT X, Y. Z • 0. 0, 0 
ALPHA C, 


o.b 

l.oPV S 

-1**37- 


2o.u 

4. to 2b* 



4U .*» 

4. < 

5*.* 

4.*Jt*v* 

bO .0 

3.h^5 

4**0 

2.4*2+ 

i'O.b 

i .2** f 



100.0 

- 1 . 245 * 

44^*0- 

— 2,tp^w 

l«?i«.b 

- ' . 7 2* *♦ 

13*.* 

-4. V*i -4 

lao.o 

-5. *23* 

1*0.4 

-A. 

1 r» 0 . 0 

- 4. ^'l'< 

;/u,o 

- ,bO&« 

IbO.O 
loik a- 

-4..414 


-I' t . 1 Sr f 


t’uO . 0 





- 1 


efl v # w — -4.9H-V — — t t . 4b t 


* 20.0 

-4.3555 

-2.9055 

*3,1356 

6.4970 

2.2437 

2 . 1 bu3 

*34.4 

— _-4 5 #AU 

-^,01 M* 

~G t ftf <j i 

- -J-rf44ft 



- -2.Mbb4- 

240 # <i 

7 <*f « 

- '».5 -4-5 

-9.9^9*. 

/ . f ' * 1 r 

j . -> ", A 

i .5*' i 7 

25t».0 

-2.V<i| 



7 • c ■ * * **■ 

* . 1 9 *> 

3 . o 4 ' • / 

2o<: # 0 

-1 . <S 

- ) . 3 l r * 

•'l. / / 44 ^ 

7 . V 5 '4 / 

■'> t 

♦ . \ v ‘2 r* 

270. v 

. <><t f»-n 


— “r-.'O t f> A 

7 .-Vv^^r 

7.0 1 tfr 

«» . 1 H * 

2»0.0 

1 . 3?7S 

-5.iUbo 

-5.74412 

7.925b 

3.7 Ml 

•< . 1 799 

244.0 

2 . r,7 4a 

-5.i5fcr 

-o;tio3^' 




< 0 »> . L 

i. / / 1 s 

- ' • . r> 2 ‘ ■■ < 

*> s 

f . !' 3/ 

%. 1 'J 5 > 

*1 . »».*.*> 

3*6.0 

•* ,* 2 r n 

-3.VM5 


t ,$iwb 


*5 . trb 1 ^ 

3d 0.0 

*J . t>n i. ’» 

-3.109a 

-3. ?/<■*• 

6 . 7^06 

) # 7nftn 

2 . 39f«# 

330.0 

'*.07 1 •» 

-d. t ?t * 

-2.226* 


t . 7*9P 

t . * - 2 ** 

3 <4 0 . <* 

4 . IM ’ 


- 1 , 2 r.r J 

*• .. »'■ 

1 , # 7 "V , 4 

t . ‘ * if 

35o.O 

- 3.*»3«M» 

-if.nGc't 

-»'.S*cr*t 

u.tnM 

C . i » 9 / b 


300.0 

t.nc?VS 

> * . If <1 U 

-0.0030 


- U . 1 0 d 9 

«• . 1 5d2 



-i .11*9 


- * . i b ■> i 

-<>.1491 



-0.v32? 

■ 0 .HmIi 1 
-• . Is *'' 

— sr."Hr*r/ 
-a. IbiH 
— *«4-*4*- 
-< - ■*/*/ 

-0.0032 
- < i 4 < XOP - 

'.""V 

(••I38n 

' . I 2 7l- 
%"iv 

* . 1 *’ r *» 

-t .tr«r* 

li.lM as 

T. 1 0*17* 

. » s r ' 

n ; 1 797 
» * I 7 0* 

• 1 1 n 
a.* 1 rot 

-' .1 »M»\ 
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OR’G!N n? r Ani: IS 
wr PoOfi QUALITY 

TABLE VIII - SPACE OPERATIONS CENTER EIGHTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACOQM0OATED, 
DIFFUSE PARTICLE REFLECTION, FREE (CLEOLAR FUW 

c) ROLL ANGLE - -40* 

A kf - 249.91 ■ L^p - 17.837 ■ ALTITUDE - 490 I* 

MOMENT REFERENCE CENTER AT X, V, Z ■ 0, 0 0 

ALPHA C A C^ C, ^ C. C„ 

0.0 3.6 2 l *4 0.0 0 05 -0.U03O 3. ft 294 -U.<?9<r9 0.1521 



"•* sM 

-SsHM^A 

b.^lr-h 3.7582 2.82W5 

4.02«4 5.0126 * 4.4651 




7 . 0 l c 5 -2.6115 • i .9*02 

f rW# 1 1,1 * & m +4 i s %, "-2nr64rW~ 

.isit -4.1594 -1.160! 


"1 

■I, . IN* 4. 5 


1*1.491,$ -9.7374 -0.1185 


-0.1086 



60.0 1.41054 

»M 4*9*644 

100.0 *1.4265 


120.0 -4.CH48 


140.0 •h.isoa 


160.0 - 4 . 6 * 3 5 


160.0 *3.6631 



6.6*66 5.151*5 6.55*i2 

6.7330 4*1666 6.6163 

- fr .- Ol l H 6 , »a«6 

5.2 *72 4.52*2 <*.. *♦»>*»* 

■ ^ 61 O 66 ■^pil » 44- — -- 4*-w H 

I-.6639' ^.9184 7.2302 


•“l.oftil -S.l^47 i.l'tile 

«-4 . fc »r 44 — 0—7 V r V V - 1 - 

-4.66HS -1.64 J7 1.0167 

-4 . 5ft >7 4,Vt74 

“*».li **>7 -A.rbV’* -i.tnJS 

— -V . 1 

-2.6054 -2.1729 -0.1099 


l.i>9„3 1.1135 

A /• J J 




").Ub39 

2 J 7 7 1 


3.6631 


-0.*n5l. -u.Sll/ •( ,uft5/ 


0 . itt 37 -0.1605 -6.0037 


200.0 

-4 . / oi n 

-l.t,064 

-1.1211 

5. 1 22<> 

i i 

0 .t is i 

i , VMS r* 

lia 

_ S « UWL. __ 

*— M 

- r.,.. 

^ UJji 

l.C it 

i j — i 

i • 


220.0 *5.1700 -J.7266 -2.7990 6.9536 2.6667 1.9111 ©.0664 


24 0.0 

250. 0 

2 b 0 . 0 


- $.Q**5 
*2.76* 1 

- 1 . 42( 6 


•5. i’ 44-4 -4. 4 20 0 

•h.Mib -4.055*- 
•6.'/ 5/4 - j.c 14n 


e .2556 

6 . 

r . o 4 1 4 


260.0 1.4762 -6.6775 *i*J3l6 6.6195 

240.0 2.-4440 -6.V7W- — -3 .1 624 

3 0u.O o.t, b^2 -5.f>41ft -4.5 5 *h r. . i/m/ 

3i47v4 — 4 .4 I j ti ~ a 1 2 o ~ 7 . *9 7 7- 

320.0 5.3557 -3,6551 *£,9116 7.2039 

-430.0 *^7*7 -2;b S t * - ?f » 4g l 

340. 0 4 ,/2c/ - 1 .t.O / 7 -1.124*> 5 . I *ip> 3 

3 50 . 0 -4-rtr7**- - »- »*6 *e 

360.0 3.6294 0,0«o5 -0.0030 3.6294 

127 — 


4 . 1‘ 56 6 
4 .45 1 0 

4 . 3 6 7 

-* . »i 5v r 

2.5537 

1 .-7*V7~ 

0 . <• f t* 

u. 14^4 

*0.2924 


3.4 o 9 S 
5 . ^ 956 
5 . / 2 o 5 


6 . . 

M . I < I 1 6 

■« . *i 4< 6 


3rfr*tri~ -4~.-sr< 

3.6144 -0.0055 

3 * 6 9f^5 — 4-6 

3 . < *’ 5 ^ < . \/ f » / 1 

tr-.-i J ttr* - 

2.126 5 0 . K 1 to 7 

— 

-tf.47e6 't7.-bb^ k t 

0 . ) 52 I -6 , 0*M/5 



ORIGINAL PAGE IS 
OF POOR QUALITY 


TABLE VIII - SPACE OPERATIONS CENTER ElflHTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 

DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLOW 

, d) ROLL ANGLE - -30* 

k Kf • 249.91 m Z Lp£p • 17.837 ■ ALTITUOE • 490 hi 

MOMENT REFERENCE CENTER AT X, Y, Z - 0, 0, 0 

C A 9 5 C D c i C n C i 

o.o a. o.oooi -o.OO’ti 3.o258 -t .242/ o. 1*117 -i!..,ots 

1-4.6 M.tv l r+ - v . e555 I -..go.9 - u. *« 6lv - ~ ;n 3«t<r — »tr.*rv»n 

20.0 5.0414 l.«9bl 0.9465 |,46|| -1.9491 -0.5406 -O.IO03 

30;r0 S.on?r— 3 7 1 f> 3 0 6;4 >f4 rr?»- 

oo.o ‘j.'jv-x t'.-iiii /.?7vo - 3.2334 -i.w -i.iio/ 

50.0 b.obvt- b-. rtrvt 3 v 6 l 9 e ».T»6Y «rvotrtra -r .nnrf - "xr.-vy-n 

bO.O 4.|893 6.8016 3.6246 6.7454 *4.7626 -2.5400 -0.0762 

70.-0 2.4*?? 9-.-M23?- *7tT*r1 - 2. 05 0 T 

«•».(• I.ii»'<2 I ,'i OK <*.21>-<J 4. 7/d -*j.‘*394 •^.S'iC,7 .>. (.*!,■». 


Vtr;t> 

100.0 

*tt.fTtJt / * 

-1 .5?43 

o.ll-bt* - 
6.0509 

- - oiStefr- 
4.3196 

*». iVnr 

9.?6i»d 

-b.5617 

-- 37^453 

-3.0"c0 

r.0'39tr 

0.0595 

11 f> ■; (V- 

1 .f^~o n 

7 .?! 

4. 1 35T 

9.?50ft 


. ° n 0 n 

If 

IrMI.U 


i . H 7 5 vt 

4.7^5 

S*.V 01 *5 

-<* 1S7 

-e .h * 0 7 

- . its Hr* 

1 JO.g 


5 .n t 

:4;tir6»v 

by 5^* 7“ 


-Yr.gftur 

— * 17.17 rw 

140.0 

-5.547ft 

4.4697 

?.3460 

7. <1919 

-3.0040 

-1.7451 

-0.0945 

150.0 

•9Y5*?5 


— 1y *rvr5" 

— trrJ^r n- — 


*-rr ; fr fi pv 

Ini' .«» 

•4 • 7 ft ‘>7 

1 . ft 1 o t 

0 • « • c' 

5. lb'- 4 

-1 

-«l . / -4 / 6 

-it . w t* l 4 

170.0 

-4 . 

n . #rti 1 

0.4‘jt^ 

-3.4631- 

— 'tr.rM ft 

-TT.3^54 

wtrYtr4 374 

100.0 

-4.651? 

0.0310 

0.0067 

V fc 5l2 

o . 4<409 

-0.16O6 

-0.0054 






1 — 

■ ir.rtrr- 

‘-o-.trrrti 

? 0 u . 0 

- J . 7 * ‘7 S 

- 1 . M 1 

• lJ . ft h i* h 

5. 1 b’(b 

1 . .*• 7 ** / 

U . *4‘FbV 

-.Oft! 1 


?T(r.-tr - -brrro? »tt** 47 rrSTS* e^evai - — r.tirra o.uoei 

220.0 -5.4749 -4.4066 -2.307b 7. 3497 3.1670 1.5507 0.0902 

2307-0 - -<T.ffO04 — “5. 6-36 3 - 2. -4 6 y» — “ — W . <~trt imgtl ?TOtn rr . O V-* ~ 

240.(1 — 4 . 1 4 3 0 -«../75* -3.b21»-> B.74b5 •*.'>*/(- 2.5"u/ • 

250.1- -2.4* /(> •>.* j‘(*(3 -4.(.7r> 4.115>' ..<'45/ . . 3 tJ / . . I ) I r 



- 1 .l 15 » 


W-, ^f4-L64y- 

2ft0 . 0 

1.55/1 

?90.0 

4. **11 

• 

c. 

. 5 lit A* 

-41-0-5 0 


3?0.0 

5.0ft9l 

440. a 

5.^75^ 

54 U . I) 

*4 # 2' ^ 2' 

-.4547,-0- 

-4 . ^^49^ 

360.0 

4.6?5M 


-/.92t-'-» -‘•*.25<--' 5.|(»'»ij 5.--nl/ r 

— i rtfr H -»r“2W 

-6.144H - .3992 9.3670 5.0711 3.1006 

-7 .6*0 4 — - 4.4 V7*— 9 -. 24 3 -7 - - 5 ,-0 02 6 - -2.0 / o-e 

-i .'(S'K “3.7c-*iO ' . '•>rt,(3 m./M 77 f . i I -i ■# 

— ■ -4,1164 fr.”*r2Hi j. -*^17- — -2‘«-22 /2 

-4.4367 -2.334? 7.4256 3.('2c:2 1.71<»b 

— 4-**»/74 6*3*47 - 2 i -‘*?4 s > • |-,2'^ 

- I . '• 4 3 1 -I. . 4- * ' .,.<■/ I (.'»»./• >« . / Vj / 

— W -. — - —((.3b c (# -4 . ■.» 4 (f — ■■■■(( . (#*+■—■ - - *(- , 3 ((O- 4 

U.UOOS -0.0030 3.t25« -0.2927 0.1517 

12a- 


-<> . Q«7fc 

— *Hr 


0.07M 




* * i f 

M . 6f •« r, ^ 

•0 . 0 *' W 5 



ORIGINAL PAGE !3 
OF POOR QUALITY 

TABLE VIII - SPACE OPERATIONS CENTER EIGHTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR Ft ON 

•) ROLL ANGLE • -20* 

A^p • 249.91 m Z L KF - 17.837 ■ ALTITUDE • 490 t» 

MOMENT REFERENCE CENTER AT I, V, Z - 0, 0, 0 
C A 

0,0 

20.0 S'Qftd* 
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- 4 w 

• . 0 V» \* S 



ORIGINAL PAG!; 13 
OF POOR QUALITY 



249.91 ■ 


TABLE VIII - SPACE OPERATIONS CENTER EIGHTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS PASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE MOLECULAR FLON 

f) ROLL ANGLE - -1C* 


Lg F - 17.837 ■ 


ALTITUDE ■ 490 \m 


REFERENCE CENTER AT X. Y. Z - 0. 0, 0 


L' . li 0 (’ 4 

e.in* 


°Y ®| 

•0 # U026 3.o2 72 


a. 322a 




-U .d'+c'i- 

-1 .6£6A 


5. 1 

?, 92S2 


U.rt44/ 

t ;tf * oo 
1.315* 


7 . 7 3t> 3 *4 . onb 1 


9.1157 

■9 . -5t»5- 


-5.37«5 


4 . Vvr ft 

W54*t> — 
<**<4Sbd 

-e* 

7 .ft H4ft 



1.5 bM S.bShfc -o..VUij - 1 . * / cm 

i. b ig^ tr — »r^trr*ir 

1,5772 9.M*? -to. Ml? -i.0*3b 

»tt -- rrr-rt -- --t.-ntrr 

1.3u44 S.Ohi* 

trr**r**- t~* ** 

0.6217 7.524* -3.4J27 -0.to6to& 

l> . 5 1 b V 5 . c b ft l - 1 . I 4 5 ? - *J . 3 *5 * . * 

wirveTm 

0.542* -a. 1603 



0.043o 





•M**g :,.#3 


-/.rt'fjr, -1.3Uo v « u .o*id t 

• o, wut' S - 1 . m fMS V.bSf** 

-S.4U44 •l*Sb}M S.nftb'F 


- 0 . 4*22 ft.Mi <».?*75 

-l.JlV« l.ictc’i 

■»p6 lUl - 

-5.1255 -O.floOA 7 .6460 

-6. Ml' ‘j.c,)3' 

■•4- r 4‘ 7 »7- 

0.0004 -0.0026 3.627 2 
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i . 

•g .'wir 

3#*3*§ 

-*rrw 
5 .j>i 5* 
j ^ i-> ft 7 

t> . 3«* i ft 

6.4*51 

ft . 4 » 4 ft 

■H- * 

3,446? 

2 

1 . ->1 li‘ 
o.*y»4 
■*(*.292^ 


♦» # i t - « i 

Tvfm 


'i . ft 7 11 

| . i- <i t>ft 
l . *' 7 r ,* 

-4 , *+*4-4 - 
1.0931 

4 # D-Ut* 

- . '*< / 1 


0.657 ft 

' ' • ** o * 

o . 1 52«> 


-li .iMlbS 

-Mr.trsr r 
-0.0615 

- < . i. 5 v . s 

'-wTT.V^TTt 

- ft . 0 © 3 6 

I'.l'lcl 

r,055^ 

1 r r rr -^ft - 

ft . I it I 

- <• y i I ft r 

# Mb< ■• 
t V4W4- 

■<3.0*6* 

^-.4*^11' 
tf-vt* 1 

0.07 1 h 

' .« H 

"Y f 

• li , t' 005 



ORIGINAL PA' 

OF POOR QJHt-ii / 

TABU «II - SPACE OPERATIONS CENTER EIGHTH STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACC0N8DATED. 
DIFFUSE PARTICLE REFLECTION, FREE MOUCULAR FLOW 

g) ROLL ANGLE - 0* 

A kf • 249.91 ■* l Xf • 17.837 ■ ALTITUDE - 490 \m 


MOMENT REFERENCE CENTER AT X, V. 
ALPHA C A C" 

Z • 0, 0, 0 
C Y 

C D 


C « 

C A 


3 . #* 2«ir* 

1 .*11*0 4 

-0.002/ 

5.t2©6 

-U.292M 

*•. 151*4 

-il . .tl-1'5 

10.0 

4.0537 

0.9S91 

*4.0426 

4,1585 


T. 140U 

-0,o240 

20.0 

*4.4247 

2.137ft 

•0,004. 

5.3504 

•1.M57 

0.1300 

-0.04*7 


S.«2lo 

J.56J9 

-0.004s 

6.4771 

-2.9t,67 

u. 1 1-1 

-*. 1 . iin*»4 

M 0 . I- 


S.I.*23 

-0.no »s 

7.4473 

-3. irth! 

I».i Sc 9 

-V 1 .06V'i 

50.0 

5.1140 

*,A*W 

-0.001ft 

ft. 3780 

-4.4730 

0.0O04 

-0.0675 

60.0 

4.?S«1 

7.*H»»6 

-0.0017 

9.0259 

-5.3411 

0.0^07 

•U .0462 

/ o . »i 

*.'» 33* 

^.9220 

-0.0 *32 

9.4214 

-3. ‘•S 3S 

0.0 lc 7 

— m . u2^‘» 

.ft 

1 . S 1r.i> 

s . -4 / 7 1 


9.r 

-o . 31 p<J 

0 . U *• 4^- 

-O.im‘126 


-0 „ 

9.740? 

-0.003o 

9.7807 

•6.5663 

u . 00o2 

0.C15I 

lOo.o 

•1.5/47 

9.«319 

•0,0012 

9.5619 

-6.3719 

- J. 00 7 3 

0.0009 

1 !*>.'» 

- c . 9 4 4 < 

n . M 7 4 

O.0O 1 < 

4 . 3 1 .) 1 

. M6 / 7 

-Ii . ( 2i. 

- j.n 1^4 


• 1 . 4 

/.:■'!* 

0.4, v» 2* 

* .^2 1 ? 

—5 . ~*?^ 

-VI .LM 19 

-\j . 4US 

130.0 

-5.0706 

0.^j<Uu 

0 . GuOb 

r . 3 U 74 

-4.3114 

-0 . 064 S 

-0.0558 

14 O.C 

-5.45b7 

5.0734 

0.u035 

7.4411 

-3.3760 

—0 . U434 

-0.0666 

1 ‘jip . ;» 


3 . S4o2 

ii . i> l * -’4 s 

r , 4 Sn2 

-2.2441 

— M . 1 1 i* 

-t .U"21 

1 .■» 

-•* .*957 

<>. ll.Mfe 

i' . »* ii 2 1» 

S . V-.iii 

- i . ? 1 55 

- . 1 2 s o 

-0 . V -* * S 

170. 0 

-4.034S 

0.9464 

0.0026 

4 # 1 37 ft 

-0.5372 

-u.l‘•o^ 

-0,«^39 

180.0 

-3.659? 

O.t’Oi 1 

0.0983 

5,6592 

0.3424 

»y . 1 6o 5 

•0.0030 

i 4f „ r « 

-4.1 77P 

- 1: 

O.c »S< 

4. 1 M2 

1 .409*) 

-u.ll/i 

O.i. l 7 > 

2<»'»..i 


-2. MM 

ii , 

5.jM47 

1 . .16 o 7 

-0.1 *4/4 

V) .•» 1 

210.0 

-5.42<<5 

-3.5*^ 

v « iM 1 i 

6.481 V 

2.4070 

-0.1240 

0.0538 

220. 0 

-5.52M 

-3.1260 

-0*01)26 

7.5309 

3.3964 

-O.OOl 

0.000? 

2 

-*». 1 ivi 

•rt.hHM 

-4 . V MS 

* . 4 3 1* 6 

4 . 30 

— 0 ,W*30H 

u . < 

2an . • » 

--.27/2 

-/.97*ra 

-i>. ;*»se 


^ . .12/s 

- 1 .ii 

* i . i : 4 n 4 

2*'“’ . •• 

- ^.n2/ 1 


- ii . r* o i ' 

v *. 5 920 

5 . vl n 7 

. l» 1 - s 

u „ Ut' S* 

Pni.il 

- 1 . snr 1 7 


-\i , vM, l 1 

s . * f> 3 

6,25/9 

— i; . u ‘ *’2 2 

- 1 . !■ 

270.0 

-<3.0014 

-9.6792 

-O.COSn 

9.6792 

6.4765 

«*002O 

- 0 . 0 2 1> 1 

2d0.o 

l .*549 

-9.34*0 

-0 . OO 3? 

9. 6290 

6.3663 

V .Oui4 

• l*. 0 0 31 


r 7 *9 

— . / 7 3? 

- vi . r i* *> r 

9 . C 6 1 6 

i». 1/97 

■i.v M7 

i».'i1s7 

si'H . n 

'♦ . 1 ** 4 

- / . n 1 * a, 

-o . t : " 2 *« 

•* f f > 

5 . 4 7 1 p. 

. . i- 2 n^ 

1 - . l > / s 

3 1 0 .u 

5 . 05ft l 

-6.5465 

-0.003? 

6.2965 

4.3464 

u . 0^26 

7-. 052ft 

320.6 

5.4 >06 

-5.0617 

• 0 . 0 Obb 

? .41 Jb 

5. *660 

i).f Hb3 

t .0544 

< <".<> 

. * .4 ci 1 


- Ii . f t S . 

V . '1 S M « 

c . -M 

o. 1 »./.• 

i ' . » S f F> 

VU'.i' 

4 , ;U i 2 

•2,044o 

-0 . i "M 

?. 2</2 

1 . 3 1 9 7 

v/ . 1 .*9 5 

. 

?*> 0.0 

4.01 3ft 

-07f497 

-O.OtMS 

4.11/7 

0 .** jva 

L . 1 45S 

U.0214 

<7: 0 . 0 

<.6268 

u . 0004 

-0.0027 

3.6266 


r . 1 5 1 9 

-0 .«>*>C s 
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ORIGINAL PAGE 13 
OF POOR QUAL ' 

TABLE VIII . SPACE OPERATIONS CENTER EIGHTH STAflE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMODATED, 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FUN 

, A) ROU. ANCLE - 10* 

Aj^p • 249.91 ■ L^j. - 17.83? ■ ALTITUDE • 490 Mi 

MOMENT REFERENCE CENTER AT X, Y, Z - 0, 0, 0 


ALPHA 

5 


5 

C D 

9i 

C « 

c t 

u „u 

3 . f*2*0 

LI . 0 0 o « 

-0.0027 

3.b2*6 

-0.2929 

9.1519 

-0.6005 

10.0 

3.9773 

0.9337 

•9.1301 

9.060* 

•6.63*5 

0.2340 

•O.01t>9 

20.0 

0.0919 

2.0776 

-0*3136 

5.2662 

*1.«44 

0.3420 

•u.0320 

iO ,U 

5.«*f9 

3.5***lH 

-t.5593 

6.5474 

-2.5006 

0 .9006 

-0.6919 

44 0 . It 

5.bl*4 

5.1194 

-0.6530 

7 . b 5ttO 

-3. *49*19 

U .63 / ** 

-0 .u59* 

50.0 

5.1*40 

6.6239 

•1.0926 

•.*609 

•4.4669 

9.6092 

-0.0640 

60.0 

<.3972 

7.9734 

-1.3266 

4.1732 

-5.3432 

0.9396 

•0.05V5 

/•>.u 

3 . t 0 1 P* 

P .969/* 

- 1 .5uo 1 

9.6066 

— b .1/0 7 4 

1 .C4bf 

•O .G4p* 

0(1.0 

1 . 6 1 *)0 

5.512^ 

-1.544 3 

9.7777 

•6.3794 

1 . 1*92* 

-o.ui S f » 

90.0 

U.p02« 

9.5402 

•1.5907 

9.6727 

-6.4022 

1 .6909 

-0.0117 

100. U 

-1.5434 

9.3992 

•1.5654 

9.6600 

-6.3623 

1.0634 

•0.035b 

110. *? 

-3.1 

f . /*«*5 

- 1 . 4S<*5 

4. 

—9 . *R*t « 

0.9/5< 

-O.u/l * 

120.0 

-*4 .f>1n 3 

7 .cOfft 

-1.2/95 

6.9 7 SO 

-5.5661 

.#.0915 

-O.Of » / 

130.0 

-5 1 fc7 

6.5360 

•1.06M0 

6.3623 

-4.4539 

0.6704 

-0.0627 

ioo.o 

-5.4703 

5.0023 

•0.6047 

7.4466 

-5.3645 

0.4001 

-0.0627 

IMr.O 

-1.351s 

5.059b 

-0.5377 

6.5099 

-2.2321* 

*' .2 7tipj 

•6.041.* 

IM'.U 

-4.0 1 P* 

2 .( M ** 

-o.3*» I *• 

5.CT3M* 

-1 .i*9l 

** . * 1 7 

-u.025* 

170.0 

-3.9371 

0.9169 

-0.1230 

<.0377 

-0.3411 

-0.0575 

-0.0166 

100.0 

-3.654? 

0.0012 

0.0064 

5.6542 

0.3410 

-0.1605 

-0.0036 

19u.u 

-4 . * 7 

-t .946 5 

o. l«2? 

«*. i 

O.o<»3? 

-O .25Iim 

0 . 1 1 U* 

?«m.O 


-2 , (.90S 

v> . 3. M»*. 

b.i52«* 

1 .142<. 

-»♦ . 5*52 

U . l?t *4 

210.0 

-5. *760 

~ -i.~b296 

0.5658 

6.5294 

2.4774 

•0.5329 

0.0463 

220.0 

-*5.6121 

•5.1157 

0.6363 

7.6307 

3.4706 

•0.6700 

0.0562 


-3. 1 ^ >n 


1 .(9 V* 

0 .9 790 

** . *62966 

-o.* <t ! 

*».o*25 

2*0.0 

>2i 1 

-/.91 75 

1 .3loS 

9. . 1 o*4 

5.31 7* 

-0 . *3 c C 

0.0500 

250.0 

-3.1215 

-0 . 9 7r ** 

1 .50 ** 


*.!</* 

• 1 .1*502 

o.i 45* 

2*0.0 

- 1 .Mol 

-^.4iS >2 

1.57/3 

* . / 1 / 5 

* . . > 1 P *4 

- 1 .bra* 

0 . 

~~~ 270.0 

-0.C020 

•9.5212 

1 .5640 

9 .b5l 5 

6.5804 

-1.0790 

0.0331 

290.0 

1.5*** 

-9.3751 

1.5585 

9.6339 

6.5732 

-1 .0*96 

0.0556 

2^o . u 

>. 002 *- 

-1*. /22 > 

1 . *1 1 *4 S 

9.3 >40 

*7 . '•'2‘ * 

• ». .9/ /5 

t» . Hr 5*’ 

4.1. <> . U 


-i . /SH 

1 .2 /b^ 

C . v *<» 3 l 

>75/ 

-* .<>5 3^ 

if . 0 / 0 7 

310.0 

5. 1 **20 

•6.56*41 

1.0013 

0.4009 

4.1231 

•0.6927 

0.0570 

320.0 

- .*21 0 

-5.1225 

U . 0404 

7.6427 

3.4717 

•u . 5 1 19 

0.0409 

S 30 .li 

‘i.MM 


(i m 5* a t 

6.5*4 | r 

f . i<* t it 

-♦ . >»* 1 > 

.1 . ** V*2 

3 J 0 . II 

4 . A 2 4 6 

•C . 4. fi d '# 

o.5l ft 

5.2 'l u o 

l . >1 ov 

-l .0**/'- 

«i . «i * 1 ■* 

350.0 

4.»2«*ft 

-0.9*369 

0.1 301 

9.1241 

0.4256 

o.o5ia 

0.0153 

3bO . 0 

3.62** 

u.oooo 

•U , 002 7 

3.62*6 

-0.242ft 

0.1519 

-0.0005 
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ORIGINAL M 

OF POOH v- ; - •' *' 

TABU VIII - SPACE OPERATIONS CENTER ENNTH STAGE BUILDUP 
AEMHffNAHIC CHARACTERISTICS BASEO UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION. FREE ttUCULAR FLAT 

1) ROLL ANGLE > 20* 

A^p • 249.91 2 L^p ■ 17.837 ■ ALTITUDE - 490 la 
MOMENT KFERENCE CENTER AT X, Y. Z - 0. 0, 0 


ALPHA 

C A 

St 

s 

S> 

S, 

Si 

c t 


‘ • i*-29 1 

i .1-1*4 S 

-0.0t»27 

i.nSS 1 



- #.« *1 «9 

ifc.G 

3.97?0 

0.69o0 



-U.O.Ol 

_ 7T.3H3 

•6 .6t« 7 1 

20.0 

».«-*75 

2.0554 

-c.blll 

5.4234 

-Ub746 

0.5737 

-V.o626 


‘.h'*r ‘ 

3.4 f. 

— 1 .121** 

6.» S*/ 

•2.t^S^^ 

1 . . - ' 4 > / 




*4 . ^ < 1 u 

-l .»»4 34 


- <.494j«* 

1 . c <57 

-0 . *, * 

•>o.c 


6.3566 

-2.1861 


-8.5800 

I .5435 

-0.0507 

t»').0 

4.34/7 

7.6*66 

-2.6081 

t.iiM 

•5.2000 

1.0172 

-0.08-18 

/ 1* . " 

'.1 

o.S**!- 

-2.5otV 

s,s5cm 

-S./2 3' 

1 .9^ * .9 

-4 •' 

r* *1 . L‘ 

1 .3-6«* 

‘•.t 1 343 

-3.07m! 

V.ijSM, 

• *» . u*, 3 l 

< . 1 ’♦ 

— * .1. Vf 

90.0 

t ,fMl9? 

6.961* 


9.«u»47 

•to .0530 

2.C >6i* 

-0.03c 7 

100.0 

-1.5577 

«.7'5| 

-2.9656 

•*. ifcoa 

-5.9533 

2.0195 

-0.0752 

1 1 I.U 



-2.r *4* 

^ . r 4 ^4, 

-s.o r^r 

1 .r. *4S 

- .; . ^ S 

12' 

- *.l ' ’ 

/ . Mri 

-2.*/t * 

r . / ^ >4 

- J . 4« 1 * < 

1 . f~ ’ ' ? 4- 

- 3 . . .f l f 

15W.0 

-*3.0641 

O . 1 / / u 

-2.0857 

d.7«2« 

•4.15^1 

1 .36^9 

-(.C435 

144.0 

-5 # 4 7n6 

8.775b 

— 1 .5ton6 

7.4246 

•3.2554 

1 . 1 i / 0 

-0 . oi 37 

IM.i 

. 4 <*> < 

3 . 3 3* * 

-1 .i*/3^ 

t .H *21 

-«. . 1 j n 

»l .4>‘1C ^ 

. w 3* - 3 

1 t*I . « 1 

--.7^y 

1 .*•*•*: *9 


6. 1 0-4*3 

•1.1 2 9 * 

w.r *^r* 


1 70.0 

-3.951» 

0.679/ 

-u.2340 

4.0296 

-0.3130 

0.0<3« 

-0.003M 

l*o.o 

-3.6533 

O.eoiu 

C.OQ*£ 

3.6533 

«.3«2« 

-0.159? 

-u .00 55 


- * . 1 f c “ 

- » ^ . 

„ 2*' 4*4 

*4 . 2 «'4 4 

M . 9IJMU 

-0 .3 Vi 

-« .8 '12 

?•'*'. i- 

- * . <+ r* 7 

- 1 .9«f < 

0 . p'^ -*r* 


1 .51^4 


9.1*6 

210. M 

-9. *920 

-3.3/74 

l . 1055 

b.'iig n 

2.^400 

-O.Si» 92 

0~ 0 324 

220. u 

-3.6 5oS 


1 .o372 

7.83^3 

3.016? 

-l.20u5 

0.0424 

2 V 


-*739/ 2 

2 . 1 0 \ y 


. *4 2f>-’. 

-1 .5*^4 

4. . 7 S 9 -4 

2 a* . «» 

- u . **•»*. 9 

- / . »'r>» < 

2 ^" t<s 

l * . £ 04’^ 

^.2-i4 ’ 

- 1 . < ♦ • 2 • ’ 

\ . «. v ' 

2\»n , * 

^ . 1 » <" 

-•*.343' 

2 .** / / 

'“. 4 - *r t 

. / -4 *<- 

“2.« > 

* . v 4 y '* 

2*?". 

— I 

-r .w*» 

-S.4i«S< 

4." R'l 1 

'J - Yh4f 

-2 . « ' *>«* 

1 B », y p ^ 

270.0 

-i* .nu27 

•(J.Vh/H 

5. l'4o? 

^ 

fc.urtl** 

-2.f 4o7 

0 . 0 7 l 0 

2*0. U 

1.54*3 

-0./7S1 

2.s 7«4 

'-.3-»b,F 


-2.i <»‘.6 

U. J UJP8 

?**».•» 

2,*«H / 1, 

-6 .r 1 * 2 

2 • oi» S / 

< <•» 

*r . y 1 1 

- i . v ‘« 4 s 

L . n -p- 

s 

4.21c’ 1 ’ 

-7. 4« t < 

* .3o 1 «» 

0 . c / 1 * > 



' • *' * ' «’ 

5 I 0 . f> 

3.0560 

•h.lK i9 

2.0603 

<i.^465 

4.3214 

-1 .4lu r 

0.0595 

<20.0 

3.5220 

-4.t?3l 

l.t>06*> 

y ,44|,s 

3.32S? 

-l .0^31 

( .o39? 


i . S <:V 

•i.M 1 1 

1 .1214 

t . n *1 •< 

2.C '*• f 

-«• . t 1 * 4 

, ..»••/* 

< <* U . 1 

1 . v» *, •, t . 

-* . « 2 5 < 

l-.p-lf •« 

s. w/ 

1 . « It" 

-f. <2/9 

l 6 

55*» .6 

5.9*2 J 

-0.6956 

0.240/ 

4.0^25 

(I .3939 

-0.1 -Mr* 

t».J"‘7 | 

<6 0 . 0 

3 .6?3 1 

o .0oo5 

*0.0027 

3.6251 

-0.2926 

o.i3lo 

-li.OH'5 
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ORIGINAL PAGE 13 
OF POOR QUALITY 

table mt - spa ce o te a a twu const n«m stabebwuup 
AnDonwnc cmmcteusi to bused upon rut accomodated, 

DIFFUSE PARTICLE lEPlECTIWt, FREE MOLECULAR PLOW 
i) BOLL ANGLE - JO* 

- 249.91 a 2 - 17.837 a ALTITUDE • 490 la 

MOMENT REFERENCE CENTER AT I. Y. Z • 0. 0, 0 


ALPHA 

C A 

5 

«r 


Si 

Si 

5 

«• • * 

*.i>29S 

O.OOob 

-6.0«*3u 

3.6295 

•0.24r4 

0.1922 

•O.06L5 

10.0 

3.4907 

0.894a 

-0.3626 

0.047IT 

•0.4094 

0.392* 

0.6119 

2 «.o 

*.0955 

1.4919 

•0.9090 

5. 304 J 

-1.5076 

0.7711 

0.0102 

541.0 

S.aSU 

5.1 09<* 

-1 .5°2" 

6.4708 

-2.5*»3 

1 .22b l 

0 .007 1 

40. U 

b.AlSSS 

4.4410 

-2.325^ 

/ .4 518 

-3.1531 

1 .b46b 

-C.OOt* 

50.0 

5.1604 

5.4143 

•3.0014 

0.357J 

•4.9666 

2.1094 

-6*0064 

bO.O 

*.2790 

4.9154 

•3.4905 

6.9226 

-*.1201 

2.54*2 

-0.0146 

/o.(i 

3.02111 

7. *919 

-*. 12*2 

4.226/ 

-5.205* 

2 . « 3 U 7 

-0. U204 

HO, «} 

1.S45S 

n . ubb4 

-9. }M*- 

/W1 

-5.4^41 

i.Utbh 

-0.0159 

90.0 

v.olO? 

6.141T 

-4.3734 

9.2377 

-5.575# 

3.0305 

•0.0161 

100.0 

-I.«9S« 

7.9156 

-4.2399 

9.0963 

-5.0*12 

2.9320 

•0.0652 

1 1 « . n 

. ua« 7 

7.5H< 

-4,01 $*» 

4.0062 

-5. ISc* 

2.7 46 r 

-n.ob9c 

12U..I 

-*• . 1 2r-0 

6.6455 

-3.5bo 1 

6.6264 

-4.5/61 

2.*2oi 

•i».o5o? 

130.0 

-*.9257 

5.5579 

-2.9370 

7.9702 

-3.779a 

1.9774 

•6.0296 

140.0 

-5.3619 

4.3226 

-2.2*60 

7 .23.5 

-2.0937 

1.510ft 

0.0024 

IbO.O 

-5.?72* 

3 . 1 1 0 a 

-1 .521* 

6.2447 

•1 .*731% 

U.STM/ 

-U.OAKUI 

Ibu.ii 

-*4 

1 .7*5 U 

-t.rtM 7 

5.06# 3 

- 1 . Ub27 

U . 4 7 C ? 

-o . i> 1 1 b 

170.0 

-5.6712 

0.6105 

-0.3*3/ 

3.94*1 

-0.2542 

0.1057 

0.00*5 

160.0 

-3.6545 

0.0405 

V.005* 

3.4545 

0.3*27 

-0.1599 

-0.0029 

1 40 . u 

-<.Q1VS 

-0.O?4l 

0 . Sn2«' 

4 . C44H 

0 .0525 

-0.41 *6 

•V.U'ft « 

200. u 

- 4. *4 5c 5 

-1 . ^ 3b u 

9.900* 

5.25/b 

1 .4735 

-u, 

«l . uuab 

210.0 

-5.3754 

-3.0495 

r.v/*b 

4.3700 

2.24*9 

-1.2430 

0.0127 

220.0 

•5.5605 

-9.4095 

2.3414 

7.5330 

3.2147 

-1.7964 

0.0000 

2 so. *» 

-5.1642 

-5 . rioSo 

5 . 0 b / <o 

<* . 3524 

4 . O 70S 

-2.24i^ 

U .62 4 7 

2441 . 0 

—4.2/5 1 

-b.^«o2 

5.bb7 V 

6 . 

^ . /bib 

-2.62». < 

().04cl 

25«.«* 

- 3 . 4) 1 * b 

-/.t>791 

4 • 1 

4 . 2 1 6 S 

5 . 2 c 2 5 

-2.9iOi 

b.f^Sb 

c r> u • 1 * 

- \ .520b 

- / .4b4 «* 


i •'l 4 

5.41 /b 

-2.^415 

U.0I62 

270.0 

-0.0001 

-6.0915 

4.3392 

9.1770 

”77*554 

-3.019* 

0.0447 

200.0 

1.4771 

- 7 .6 309 

4.1 764 

0.99lb 

5.3935 

-2.a»00 

0.1303 

2^4* . *• 

2.4257 

-7.«47/«> 


4 . V o r 7 

5.2*73 

-2 . 7 9r><> 

U . u *• ;jb 

3ii 0 . 0 

■«.!■'/* 

-u.h 7 M 

i.554^ 

^ .6 90 7 

4 . b V 6 1 

-2.«'c2 

l .6* <4 5 

310.0 

4.S«30 

•5. 6274 

2.979b 

6.0775 

3.9o?b 

-2.Co‘.9 

0.0315 

320.0 

5.3142 

-4. 3103 

2.2546 

7.1949 

2.9«99 

-1.539* 

0.0102 

$ 50.4* 

5. <2( 5 

-*.*’« 34 

1 . 5b4n 

o . 3 1 6 4 

c.viOni 

- 1 . i. '* J ' 

• U # 4* *' 4 5 

i««» .«» 

1 . Hbl-b 

- 1 .*'12 1 

0.912*4 

5 . c* * 5 

l .17/1-5 

- 0 . 5 ' 5 / 

•U.Ail / 1 

350 ^iT 

4.0247 

•0.6392 

0.3667 

4.1217 

0.2*59 

-0.123* 

-0.0144 

360.0 

4.bc95 

0.000b 

-0.0030 

3.6295 

-0.292* 

0.1522 

•0.0C05 
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ORIGINAL PAGC FS* 

OF POOR QUALITY 

TABLE VttI - SPACE OPERATIONS CENTER EIGHTS! STAGE BUILDUP 
AERODYNAMIC CHARACTERISTICS BASED UPGR FULLY ACCOTOM1EO, 
DIFFUSE PARTICLE REFLECTION, FKE MOLECULAR FUR 


k) ROLL ANGLE - AO* 



Nef " 

249.91 a 2 

Hkf" 

17.837 ■ ALTITUDE - 

vw 

490 hi 



s 

f 


MOMENT REFERENCE CENTER AT X. 

• 

o 

m 

o 

■ 

• 

0 




'i 


ALPHA 

C A 

5 


C D 


C n 

C £ 

■3 


ft - ft 

l.n29S 

u. 00H6 

-0.0030 

3.6295 

*0.^9 

0.1 VP 

— V . 1 vi OS 

1 


10. Q 

3.973t 

0.7531 



*0.6464 

0.4654 

0*6252 



20.0 

4.6970 

1.6011 

-1.1176 

.A« 


0.91 16 

1**6292 


* 


5.|624 

r.fciiuS 

-l.«*26* 

6.1013 

-1 . 7so0 

l .<*«* 1 <6 

ft . 



4U,U 

5. 4*91 

3.631 1 

-2.n*o3 

7.1625 

-P. /*bb 

2.0646 

0 . ft ? / n 



50.0 

«.*975 

5.9110 

-3.7420 


-3.4515 

2.9551 

0.0368 



00. 0 

*.0029 

JMMMhMK* 


^<•4.0666 

3.1298 

0.W315 



7i».u 

P.l-9ft7 

6.56U3 

-5.0797 

6.7612 

•4. ^*«1 

3.5794 

0 . - 1 5 



t\i- . ti 

1 .abb* 

b.ePno 

-5.« # tt46 

6.7493 

-4./ 320 

3.7122 




90.0 

0.0107 

6.6672 

-5.3262 

STtW 

-4. 77 06 

3*7 357 

0.0319 



100.0 

-1.4014 

6.6670 

•5.1452 

6.5*66 

-6.6295 

3.5964 

-0*0641 



1 1 V . u 

-2.79/4 

b.3652 


e.4975 

-1.4176 


V IftP 




-5. Sic* 

5.656? 

-**.54Pft 

^.1272 

-3.8036 

P.S/c<^ 

— 1* **'} l-5‘» 



130.0 


4.7107 

-3.5727 

7.5299 

-3.*4«7 

2.4669 

-0.02*2 



140.0 

-5. 126* 

3.6926 

-2.7712 

6.6904 

*2.4950 

1.9686 

0*0106 



1SU.0 

-5.<»7<oq 

2.5**?“ 

-1 ,M»lr' 

b.S9ft« 

-1 .nis; 

1.23b/ 

*1 **»ps 1 



1 ft<» *0 

-4.S^bl 

1 .55..,) 

- 1 .1*6*0 

4.9027 

-c ."51 1 

U.olPP 

0 .III 3S 



170.0 

-3.7332 

0.700* 

-0.4290 

3.6107 

-0,2179 

0.1619 

0.0101 



100.0 

-3.6414 

0.0012 

0.0069 

3.6414 

0.3400 

-0.1597 

-0.0032 



1 Sri* 

-5. ft $ft9 

-0.727* 

0.4511 

3.9277 

0 . / 6o 7 

-ft . o*»bp 

-i# *«t 1 7 S 



Pr.o .u 

-*• 

-1 

1.1107 

5.0374 

U^Pb7 

-ft . V^Pr 

-o *ftpo*» 




-s.i99V~ 

•2.6538 

i*%663 

' 6.1*59 

2.0268 

-1.499C 

-0.0259 



220.4 

-5.3044 

-3,6125 

2.6625 

P.1316 

2.7671 

-2.1372 

-0.0202 




-H.S002 

-4.9105 

3./5U3 

/.ft //s 

3.*So3 

-P./PI / 

-ft . ft 1 *4V 



2*0 . 0 

. i: Iftft 

-5.81*4 

i.4/t>2 

fc.37tS 

•nuAts 

-i.Pt IS 

1/ *IM r 5 



Pbu.U 

-t'.MiSp 

-6.46IS J 

4.441S 

n.b^ft3 

q . *bb<* 

- 5 . b ft / ft 

0*' ; P' ' 



Pnu . 0 

-l *<i 4ft7 

•6 . 7 4 ttS 

5.2120 

ft . O *4 0 i 

u .042* 

-i.o«iP 

II * 



270.<T 

0.0005 

-6.6427 

5.2655 

6.6392 


-3.7272 

0.0392 



240*0 

U3771 

-6.5710 

5.0395 

6.5662 

4.5793 


u*?4P7 




•TrVoo 

-6.245h 

4. /SI 7 

0.1244 

**.*3i3 

-3.13*2 

* . ■: / *t 



5«iO . n 

,MhO« 

-b*7$ uH 

4.4<i f jl 

. .2373 

<♦.0309 

—3.117 1 




310~0 

4.7420 

-4.7747 

3.6277 

7. 6361’ 

3.3347 

-2 .5560 

0.0086 



320.0 

5.J567 

-1.7226 

2.7970 

4.9387 

2.5265 

-1.9420 

-0.0218 



*_W.O 

5.0312 

-2,585* 

1 , HflftS 

S.SS5S 

l .04^5 

-1 .rbs* 




. U 

4. 7185 

-».* 052 

l .12*! 

k j.hw?i» 

li . 


- 1. * ’1 ft 0 <* 



350.0 

4.0090 

•O.t607 

0.4771 

4.1624 

0.1316 

-0.2019 

*9.0340 



't>0*0 

3.6295 

0.0006 

•0.0030 

3.6295 

-0.2929 

0.1522 

-0 .0005 
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TMLE Vttt - SPACE QPCAATflMI CBTTEt EMRIK S1ME lUlUMP 
AERMVNMffC CHARACTERISTICS USED UPON MLLY ACCMOMm. 

•"••■niWWliw w WVWI bHM> MM WvPRbV WWV f Mail *Mnw«lfVni|iV| 

DIFFUSE PARTICLE REFLECTOR, FREE MOLECULAR PUNT 
1) ROLL MULE - 80* 

A^p - 249.91 a 2 L KF - 17.S37 ■ ALTITUOE - 490 la 
HOMERT REFERENCE CENTER AT I, Y, Z - 0. 0. 0 


ALPHA 

C A 

s. 



C . 

s, 

C * 


0.0 


0. 0005 

-U.OUiV 


-0.2429 

U.lbcl 

•0 .Ubub 


10. g 

3.055! 

0*6596 



hTSST" 
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TABLE IX - SPACE OPERATIONS CENTER SOLAR PANELS AEROOYNAMIC 
CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, OIFFUSE 
PARTICLE REFLECTION, FREE MOLECULAR FLOW 


AREAre F ■ 249.91 ra 2 L R£F * 17.837 m ALTITUDE 490 tan 
MOMENT REFERENCE CENTER AT X, Y, Z « 0, 0, 0 


PANEL 

a 

u 

C A 

C N 

C Y 

C 0 

C C 

m ''n 

c t 

-Y 

SIDE 

0° 

c 

)° 

.4312 

0 

0 

.4312 

.0278 -1.1420 

0 



30° 



1.5884 

1.1670 

| 

1.9592 

-.6116 -4.2071 

3.0909 



60° 



1.5884 

3.2159 

J 

3.5013 

-1.8027 -4.2070 

8.2789 



900 



0 

4.0888 

t 

4.0888 

-2.4860 0 

10.8289 



0° 

30° 

.4312 

0 

0 

.4312 

.0277 -1.1420 

0 



30° 



1.3758 

.9149 

-.3972 

1.6869 

-.4714 -3.4024 

2.3986 



60° 



1.3756 

2.3986 

-1.1913 

3.0025 

-1.3735 -2.9191 

6.2791 



90© 

} 


0 

3.1258 

-1.5884 

3.5012 

-1.9006 .9658 

8.1809 



0° 

60° 

.4312 

0 

0 

.4312 

.0278 -1.1420 

0 



30° 



.3029 

.3939 

-.4014 

.9675 

-.1900 -1.8822 

1.0185 



60° 



.7943 

.9149 

-1.1915 

1.6879 

-.5073 -1.3794 

2.3497 

i 

f 

90° 

i 

f 

0 

1.1014 

-1.4991 

1 .8490 

-.6733 .9164 

2.8751 

+Y 

SIDE 

0° 

c 

) 0 

.4312 

0 

0 

.4312 

.0278 1.1420 

0 



30 c 



1.5885 

1.1671 

1 

1.9592 

-.2780 4.2072 

-3.0909 



60° 



1.5885 

3.1258 


3.5013 

-2.1142 4.2071 

-8.2788 



90° 


f 

0 

4.0887 

T 

4.0887 

-2.8935 0 

-10.8290 



0° 

3C 

)° 

.4312 

0 

0 

.4312 

.0278 1.1420 

0 



30° 



1.3758 
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-.3972 

1 .6869 
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-2.4477 
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1.3756 

2.3985 

-1.1913 

3.0025 

-1.6126 4.4865 

-6.4261 
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Y 

0 

3.1258 

-1.5884 

3.5013 

-2.2122 1.1241 

-8.3768 



0° 

6C 

jo 

.4312 

0 

0 

.4312 

.0278 1.1420 

0 



30° 



.8028 

.3939 

-.4014 

.9676 

-.2293 2.4104 

-1.0689 



60° 



.7944 

.9149 

-1.1915 

1.6869 

-.5985 2.9470 

-2.4966 

1 

f 

900 

1 

f 

0 

1.1670 

-1.5885 

1 .9592 

-.8259 1.1242 

-3.1889 
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TABLE VIII - SPACE OPERATIONS CENTER EIGHTH STAGE BUI LOUP 
AERODYNAMIC CHARACTERISTICS RASED UPON FULLY ACCOMODATED. 
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FUM 

■) MM JMLE * CO* 

Ajjgp - 249.91 .* L* F - 17.837 . ALTITUDE - 490 I. 

NOtCNT REFERENCE CENTER AT X, I. Z • I, 0, • 


ALPHA 
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°D 

So 

5 
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0.0 
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3 . fc25d 
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#.522# 
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5.3272 
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•2.4919 
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7.13UO 

-2.744! 
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U .2 7 3 7 
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6.9854 
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0.910# 
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4.2634 
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~*c.tnc 
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0.2469 
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Figure 2.- Aerodynamic body axis ayataa for coaputer prograa and for 80C. 
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Figure 4.- Subsurface Input 
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(a) Side view. 

Figure 5.- Service nodule 1 an 
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Figure 5*- Continued. 






(e) Bnoa and aolar panal gaoaatry. 
Flgurt 5.- Concludad. 


Nots : All io#s a** 

JW MtTSM x 


Ul 



Mec*. 


Fifura 6.- Habitation aodult 1 and 2 gaoaatry. 


N»ra : Ail owns ion t ass 

XH MST9AS {SNCHiSj. 


jBetTHtN* Arise*. 


Figure 7. 
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Figure 8.- Transfer tunnel geometry. 
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Figure 13.- Free aolecular flew drag coefficient against angle of attack for the 
Space Operations Center configuration (huild-up stage eight), loll angle ■ 0°. 


